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SOME PHYSIOLOGICAL ASPECTS OF PLANT AND SOIL 
WATER RELATIONSHIPS (') 


by 
JORGE BRAVO VIEIRA-DA-SILVA (2) 


Instituto Superior de Agronomia, Lisbon 
and 
Estacéo Agronémica Nacional, Sacavém 


(Received December 10, 1954) 


The study on strict scientific lines of the plant and soil water relationships 
began with Brices and Ssanrz (1912), though the conclusions they reached were 
later questioned by several workers. Nevertheless, their results proved to be correct 
(BoreLuo va Costa, 1936) with the exception of the estimation of the permanent 
wilting point from the values of other soil constants. 

Recently Breazeae et a/. (1950) have shown that water may be absorbed 
through the aerial parts of plants from a saturated atmosphere. It is obvious that if 
such absorption occurs widely it must lead to review the technique in use to determine 
the permanent wilting point (P. W. P.). 

For Furr and Retve (1945) there is no such a point as the P. W. P., but a 
wilting range with a lower and upper limit, which are called respectively the first and 
ultimate wilting point. It should be noted that such points, even when corresponding 
to values of soil moisture stress very wide apart, correspond to changes in soit mois- 
ture percentage so small as to fall within the experimental error. 

VeEInMEYER (1927), Conrap and VeinmeyerR (1919), Henprickson and 
VeIaMEYER (1937) and Eptersen and AnpersoN (1943), have stated that there is no 
difficulty in the uptake of available water by the plants until the soil moisture reaches 
the wilting percentage. Experiments conducted with apples, pears, grapes, peaches, 
prunes, etc. (Henprickson and Vetumeyer, 1929, 1931, 1934, 1937, 1942, 1946 and 
1945, Vermmerer, 1927, Unvirs, 1946) seem to prove that growth and quality of the 
fruit is not affected by lowering the moisture percentage to the P. W. P. Konix 
(1925; quoted by Maximov, 1929) observed that, up to a limit, water absorption was 
independent from the soil moisture level; however, lack of information concerning 
the values of the water constants of the soil used in these experiments does not 
allow further analysis of such results. 

DavBENMIRE and CuarTEr (1942) assert that also the growth of some woody 
desert legumes is not affected by soil moisture, when this is maintained above the 
P. W. P. But the way these authors regulated the moisture content of the soil is 
open to criticism. 

However, the foregoing results have been contradicted by other workers. 
Thus, Lewis, Work and Avprica (1939), Work and Lewis (1936) observed that in 


(4) This work having been completed in 1954, it does not cover any pertinent literature 
published after December 1952. 
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a heavy soil pear growth was related to the moisture content of the upper 3 feet 
layer, the fruits having suffered reduction in size as soon as the soil moisture fell 
below 70 per cent of the available range. 

Furr and Tayior (1939) noted also reduction in size of lemon fruit with 
decreasing moisture percentage. 

Davis (1940) found progressive reduction in the growth of maize seedlings 
as the soil moisture content decreased, growth stopping completely before de P. W. P. 
was reached. This same worker (Davis, 1942) reported, as well, that a drop of 2 per 
cent in soil moisture, below the moisture equivalent, resulted in a significant reduction 
of tubber growth in Cyperus. 

Wap (1946), WapLeiGH and Ayres (1945), WapLercH and 
(1948), have shown that growth rate increased steadily with decreasing moisture 
stress. This is in accordance with the results obtained by Haynes (1948) with maize, 
where growth increased with moisture until the latter attained nearly the satu- 
ration point. 

Buarrk, Ricuarps and Campsett (1950), have recently confirmed, in 
sunflowers, the dependence of growth rate upon the soil moisture percentage, 
above P. W. P. 

According to Crarrs et al (1949) the apparent disagreement between these 
two groups of results «probably results from inaccuracies in the interpretation of 
moisture determinations. The fact that, in ligth soils, water movement and root growth are 
rapid results in a fairly uniform depletion of moisture throughout the soil mass 
occupied by roots, and the bulk of the soil reaches the permanent wilting percentage 
at about the same time. In heavy soils where root growth and moisture movement are 
slow, the upper zone, where the bulk of the roots occurs may become depleted (to or below 
the permanent wilting percentage) before the lower horizon reaches this point. As a 
result, most of the absorbing roots may occupy soil at or near the wilting range, 
whereas the deeper ones may penetrate to depths where there is ample available 
moisture ; the root system may be somewhat restricted and crop yield may be reduced 
before the average moisture reaches a critical point». 

It is easy to understand, from this explanation, that in light soils the plants 
are not likely to be affected in their development if the moisture percentage is kept 
between P. W. P. and field capacity, though Buarr, Ricnarps and CampBe (1950), 
working with such soils, have arrived at the opposite conclusion. It must be noted 
that the experiments of these authors were performed in small containers which, 
though introducing a set of conditions different from those prevailing in the field, 
allow nevertheless a much more accurate control of the possible sources of error. 
Also Moore (1939) proved that under conditions of non-saturation, i. e. above pi 2, 
water movement is easier in clay soils that in sandy and ligkt soils, which is in 
opposition to the views supported by Crarts et al (1949). 

Ayers and Wap.eicn (1943), Macistap, Ayers, WapLeicH and Gavucu 
(1943), WapLeica, Gavcn and Maarstap (1946), Wapveicn and Gaucu (1948), stated 
that soil moisture stress depends both on the soil moisture tension and the osmotic 
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pressure of the soil solution. RosEne et al. (1934) observed that in a medium of 
known osmotic pressure, 6.5 atmospheres was the limit for water absorption by onion 
roots, when the leaves stood under a relative humidity of 5°/, and a temperature of 
25°C. This is in accordance with the low drought resistance shown by onions. 

Haywarp and Spvre (1943) recorded that in maize growing in solutions, an 
increase in osmotic pressure of the nutritive medium from 0.8 to 4.8 atmospheres, 
decreased in 80°/, the water absorption by the plants; at 6.8 atmospheres absorption 
stopped altogether. 

TaGawa (1934), on the other hand, reported that for bean plants, an osmotic 
pressure of the medium of 14.68 atmospheres was the limit for absorption. As revelant 
to this point, it must be recalled here that the P. W. P. corresponds roughly to a soil 
moisture tension of 15 atmospheres. 

Bearing in mind these somewhat contradictory results, obtained by the 
various authors who investigated the plant and soil water relationships, a set of 
experiments was conducted, whose results are reported here and in the light of which 
an attempt has been made to interpret the discrepancies mentioned. 


MATERIAL AND METHODS 


The soil used was a heavy clay of the series «Terra Grande», passed trough 
a 2mm, sieve with a field capacity of 27.15 percent (moisture equivalent of 32.14 per 
cent) (Fig. 1). 

The pots employed had a capacity of 0.4 litre and were made of glass, so 
that root development could be easily followed. 

To reduce evaporation from the soil surface a disc of plywood was fitted in 
the mouth of each glass-pot and bound to the rim of the container with melted 
paraffin. All these wood lids were four-holed so as to give way to the four plants 
grown in each pot. Patches of cotton wool were placed round the plants at the holes 
level as soon as an experiment began. 

The plants used were: Beans (Phaseolus vulgaris L.), Sorghum (Sorghum 
caudatum Stapf var. Feterita Stapf) and Pearl Millet (Pennisetum glaucum (L) R. Br.). 
These have rather distinct behaviours under conditions of drought. 

The moisture content of the soil was recorded twice a day, for which the 
pots were weighed in a spring balance sensitive to 1/2 gm, at 10.00 a.m. and 
5.00 p. m. The plants were measured at the same times in order to calculate the 
growth rates. These measurements involved, in beans, the estimation of the apical 
height of the stem starting from the wood lid; in Sorghum and Pear! Millet they were 
conducted in the following way (ConTretras and Bearo, 1951): the length of all the 
leaves present was measured, the sum of the differences between two successive 
readings being the total growth in that interval of time. It was observed that never 
more than three leaves were growing at the same time, and that as soon as a new-leaf 
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started growing the growth rate of the others slowed down. An error was introduced 
in the growth measurements due to the impossibility of estimating the initial growth of 
the new leaves as they start to grow enclosed by the older ones. No correction, 
however, could be applied since in this type of experiments the rate of growth is not 
constant but varies with the moisture content of the soil. 
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4 ‘\ Fig. 1— pF Curve of the soil used. Moisture 

3 percentage (x). p F (y) 
3-5 
3.0 

20 25 30 


At the end of each experiment, and when the plants reached permanent 
wilting, two samples of soil were collected, the moisture determined, and the mean of 
the figures obtained was teken as the final value of the soil moisture content. As the 
dry weight of the soil used was known and also the successive losses in weight of the 
potted soil plus the plants growing in it, the moisture content could easily be determined 
at all the weighing stages. 

No allowance was made for the water in plants since on this basis the values 
of the soil initial moisture content arrived at by calculation were close to the value 
of field capacity. 
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Bean plants were also grown in flasks filled with sucrose solutions with 
osmotic pressures ranging from 0 to 15 atmospheres. In order to prevent infection of 
the seeds, these were treated with a 10°/, solution of mercuric chloride after which 
they were sown in sand. As soon as the seedlings appeared at the surface a nutrient 
solution (Purdue University, Winter Solution) was applied daily to the sand. 
The nutrient salts were added at the total rate of 40-50 gm. per 100 gm. of plant 
fresh weight (Homés, 1949), having assumed, on the basis of previous experiments, 
that the mean weight of a single bean plant at that stage was 1.25 gm. 

At the end of twenty days the plants were transferred to the sucrose solutions 
and the total apical growth or growth rate estimated. 


EXPERIMENTAL AND RESULTS 


In order to study the effect of soil moisture on the rate of growth a first 
experiment was carried out in the greenhouse in 1951. 

By watering the soil daily the moisture percentage was maintained in the 
neighborhood of field capacity until the roots occupied the whole volume of soil. 
At this point watering was discontinued and the measurements of the plants started. 
The successive values of the soil moisture are presented in Tables I, II and III. 
The rate of growth was plotted against the mean values of soil moisture in Figures 
2, 4 and 6. 

Each experiment was started when the whole soil in the glass pots was 
occupied by the plants roots, so as to minimize the effect of soil moisture heterogeneity 
on the results, since this effect might be responsible for the lack of agreement 
among the data of previous workers. 

In the bean plants only a pair of leaves was completely developed at the 
time the experiment began, the P. W. P. being estimated when the whole plants 
attained the state of permanent wilting. 

Furr and Reeve (1945) using sunflower report the existence of a «first» 
and cultimate» wilting point, but in the present experiments only one wilting point 
was observed when beans were growing in the soil. 

On the other hand with Sorghum a first and ultimate wilting point were 
observed, corresponding respectively to the permanent wilting of the basal leaves and 
to the permanent wilting of the whole plants. The determination of the soil moisture 
was conducted in two pots at the first wilting point, and in the remaining four pots 
at the ultimate wilting point (Table II). 

In Pearl Millet, owing to the particular morphology of the leaves there was 
not a reliable index to dectect the first wilting point. Nevertheless, the moisture 
content of the soil was found to correspond to the ultimate wilting point obtained with 
sorghum, when the leaves of the Pearl Millet folded by the midrib, the hairs of the 
leaves margins being juxtaposed. 
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Fig. 2— Rate of growth of bean plants, in em 
per plant per 12 hours, (y) as function of soil 
moisture (x). The broken arrow shows moisture 3 
percentage at pl’ 4. 2, and the solid arrow the 
P. W. P. determined with bean plants. 


Fig. 3— Rate of growth of bean plants, in cm 
per plant per 12 hours, (y) as a function of soil 
moisture p F(x). 
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Fig. 4— Rate of growth of sorghum, 
in em per plant per 12 hours, (y) 
as a function of soil moisture (x). 
The broken arrow shows moisture 
percentage at pF 4. 2, and the 
solid arrows the first and ultimate 
- wilting points as determined with 
sorghum 
30 
15 
0.0 


Fig. 5— Rate of growth of sorghum, 
in em per plant per 12 hours, (y) 
as a function of soil moisture pF (xr) 
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Fig. 6— Rate of growth of pen- 
nistum, in em per plant per 12 
hours, (y) as a function of soil 
moisture (x). The broken arrow 
shows the P. W. P. determined with 
pennisetum 
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In November 1951, another experiment was carried out to study the absor- 
ption of water by bean plants growing in sucrose solutions with osmotic pressures 
equivalent to values of free energy of soil water falling within the available range. 
As the potometer used did not have a regular running, a comparison between absor- 


Fig. 8 — Bean plant. Growth, (y) 
in em, measured at the end of a 
21 days period in sucrose solutions 
of different osmotic pressures (.c) 
(atmospheres). 
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ption at different osmotic pressures within a limited span of time, was not possible. 
The total growth was however strikingly influenced by the value of the osmotic 
pressure in the medium. This is clearly shown in Fig. 8, where the total growth of the 
plants where plotted against osmotic pressure of the solutions. These osmotic pressures 
and the corresponding p/’ values are presented in Table V. Later (Fesruary 1952) a 
similar experiment was conducted, this time in order to record the effect of osmotic 
pressure upon the rate of growth. This was followed only during the first eight days, 
since after that time growth dropped in all plants owing probably to a lack of aeration. 
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The pertinent results are shown in Table VII, and presented graphically in Fig. 9. 
No attempt was made to fit a curve to these data, as in the absence of previous 
knowledge there was no reason to select any particular type of curve. 


2.0 Fig. 9 — Bean plant. Rate of growth, in em 
per day, (y) as a function of the sucrose 
solution osmotic pressure (2). 


CONCLUSIONS 


Part of the data obtained is shown graphically in Figures 2, 3, 4, 5 and 6, 
where the rate of growth of Bean, Sorghum and Pearl Millet plants was plotted both 
against soil moisture and the corresponding p/’ values given in Tables I, II and III. 
An examiaation of these graphs seems to support the following conclusions : 

Firstly, attention must be drawn to the fact that variation in soil moisture, 
even within the range of available water, strongly affected the rate of growth of the 
plants used in these experiments, this rate decreasing as the moisture percentage 
approached de P. W. P. However, in Sorghum (Figures 4 and 5) and Pearl Millet 
(Figures 6 and 7) the rate of growth curve mounts to a peak between the values of 
field capacity and P. W. P., the peak being more marked in Pearl Millet than in 
Sorghum. There is possibly also a peak in the curve of the bean plants (Figures 2 
and 3), but if so this is so near the field capacity value that could not be detected. 

Among the plants tested (see Tables I, II and III) Pearl Millet was the last 
to reach the P. W. P. whereas beans were the first. This agres with the comparatively 
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lesser drought resistance shown by these latter. Therefore it seems that the number 
of days taken by the plants to exhaust the available water may possibly be used as 
a test for estimating relative drought resistance, though the usefulness of such a test 
has still to be proved. 

Now, the increase of the measured moisture percentage observed in some 
bean plants (Table I, pots 5 and 12) and Pearl Millet plants (Table Il], pots 20 and 
21) at the end of the experiment seems to confirm the results of Breazeace et al. 
(1950), concerning the absorption of water through leaves. 

As the values obtained for the P. W. P. in all the plants tested, fall within 
the same range of moisture percentage, the P. W. P. seems in fact to be independent, 
to a large extent, of the species employed in its determination. It was not always 
possible to determine in these experiments a first and ultimate wilting point. 

The results gathered with bean plants growing in solutions of known osmotic 
pressures seem to suport the foregoing conclusions. Thus, it can be seen from Figures 
8 and 9 and from the data shown in Tables VI and VII, that total growth and 
growth rate decreased as the value of osmotic pressure approched 15 atmospheres. 
From Table VII and Figure 9 it may also be concluded that for Bean plants the 
rate of growth attained its maximum at osmotic pressure of zero atmospheres, this 
rate dropping of 40 per cent when the osmotic pressure increased from zero to 1/3 
of atmosphere. 

The range of the values found for moisture percentage corresponding to the 
P. W. P., are recorded in Table VIII. Since the soil moisture percentage at pl’ 4.2 
is 16.4 per cent, this figure can be taken as representing such a range. 

The present work confirms the results of WaLDLEIcH and his co-workers 
but it is not in accordance with those of Verimermer and Henprikson. It was 
described in the Introduction how Crarts et al. (1949) tried to explain the disagre- 
ement between these two schools. However, the data presented here, obtained with 
plants growing in small containers (so that the roots occupied the whole soil when 
starting the experiments, which prevents the existence of zones of widely different 
moisture contents), do not fit in the explanation advanced by Crarts et al. (1949). 
Thus, it is thought that the disagreement mentioned above might be interpreted 
as follows: 

It is clear that in light soils roots grow easily and the available capacity is 
small. In these soils (thinking of a limited volume) a situation might arise in which 
while parte of the root system of the plants have exhausted the available moisture of 
the surrounding soil, the other part is reaching zones possessing water disponibilities. 
This latter part of the root system may secure a supply of moisture adequate for 
regular growth of the plants, though the soil mean moisture percentage be close to 
the P. W. P. at that stage. In that case an abrupt drop in the growth rate will be 
noted only when the whole root system has dried up the total volume of soil at its 
disposal. Now the plants tested by Vemmmeyer and Henpriksoy were grown either 
in the field or in large containers, i. e. always having a large volume of soil to draw 
upon. Under the circunstances it is easy to imagine that even with decreasing soil 
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moisture the growth rate of the plants would not be greatly affected while there were 
roots spreading over zones of soil yet unexplored. Only when all the region in the 
vicinity of the plants has been dried up, and the soil moisture approches the P. W. 
P., will tie growth rate fall rapidly. The fact that soil zones away from the plants 
might still have available moisture is of no great significance since Davis (1940) 
observed that roots reaching such zones have a relativey lower power of water 
obsorption. 

In heavy soils, on the other hand, roots grow at a much slower rate than 
in light soils, so that they have time to absorb evenly the soil moisture in their 
neighborhood, before spreading to farther points. Therefore, in these heavy soils, 
samples taken from the region of root development represent fairly well the moisture 
conditions to which the plants are reacting. Besides, owing to their large available 
capacity the heavy soils are much slower to reach the P. W. P. than the light soils, 
which makes easier the detection of changes in the rate of growth of plants growing 
in such soils. 

This chiefly makes it possible that with a good technique, the results of 
experiments conducted in heavy soils, both in the field and in large containers, agree 
with those obtained in tests carried out in small pots. 

As far as it is known, it was the first time that a peak was observed 
between the values of field capacity and P. W. P. in a curve expressing the change 
of the rate of growth with moisture. However it is possible that such a maximum be 
due to a lack of aeration or to any other adverse condition acting near the field 
capacity moisture percentage. 

As stated previousely the data presented here seems to confirm both the 
conclusions of Brezeave et al (1950) concerning the absorption of water through the 
aerial part of the plants and the assertion of Briaas and Suanrz (1912) as to the 
value of the wilting point being independent of the plant used in its determination. 
In fact, the energy values for the first and ultimate wilting point are in the case of 
Sorghum equivalent respectively to pk’ 4.01 and 4.26. Therefore, the Sorghum plants 
can exert, during the wilting process, suction forces ranging from 9.9 to 17.5 
atmospheres, wherever the corresponding change in soil moisture is within the limit 
of experimental error. ScuorieLp and BoreLno pa Costa (1935) had previously 
observed that the pF values corresponding to the permanent wilting point of seven 
soils tested (Beans being the plant used as indicator), ranged from 4.04 to 4.40. 


SUMMARY 


The present paper reports the results of an investigation concerning the 
the effect of soil moisture changes on plant growth rate. 

The experiments were performed in small containers with a view to secure 
an even distribution of both water and plant roots in the soil. 
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Bean plants were also grown in sucrose solutions having osmotic pressures 
ranging from zero to a value equivalent to the suction force developed in the soil 
used at P. W. P. 

Under the experimental conditions prevailing it was observed that : 

I) The growth rate of Bean plants decreased as the soil moisture percen- 

tage fell below field capacity. 

II) In the xerophytic plants tested (Sorghum and Pear! Millet) the maximum 

rate of growth corresponded to moisture values lying between field 
capacity and P. W. P. 

The data obtained seem also to confirm: (i) the work of BreazeaLe et al 
(1950) concerning the ability of plants to absorb water through the leaves from 
u saturated atmosphere; (ii) the work of Furr and Reeve (1945) asserting the 
existence of a wilting range. It must be stressed, however, that with the three plants 
tested such wilting range is narrow and that the value of moisture percentage 
corresponding to pF’ 4.2 fells within its limits. (iii) The conclusions drawn by Brices 
and Snayrz (1912) as to the independence of P. W. P. of soil from the type of plant 
used as indicator. 

Finally, a new test is suggested for estimating plant drought resistance, 
thought this test still has to be submited to convenient trials. 
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(14) Rate of growth in em/plant/12 hours 
(2) Rate of growth when the plants were under the glass bells for 
P. W. P. determination. 


16 TABLE | 
Bean Plant 
POT 3 POT 5 POT 12 
oF at F at F at 
ned Moisture ned Moisture (’) ned Moisture — 
26.16 26.68 26.48 
0.67 23.69 | 3.37 |0.51 24.56 | 3.38 |0.43 23.79 | 3.35 
1 21.21 22.44 21.09 
0.15 20.30 | 3.73 | 0.00 21.41 | 3.61 |0.04 20.17 | 3.75 
19.39 20.39 19.25 
0.00 19.00 | 3.88 | 0.02 20.05 | 3.76 {0.02 18.82 | 3.90 
2 18.61 19.71 18.39 | 
0.00 (2) 18.67 | 3.92 | 0.00 (2) 19.43 | 3.83 | 0.00(?) 18.21 | 3.97 
18.74 19.16 18.02 
0.00 18.35 | 3.96 | 0.00 18.82 | 390 |0.00 17.77 | 4.03 
3 17.96 18.48 17.53 
0.00 (2) 17.89 | 4.01 | 0.00 (?) 18.48 | 3.93 | 0.00 (?) 17.53 | 4.05 
17.83 18.48 17.53 
0.00 (?) 17.83 | 4.02 | 0.00 (?) 18.48 | 3.93 | 0.00 (2) 17.53 | 4.05 
4 17.83 18 48 17.53 
0.00 17.37 | 4.07 | 0.00 18.12 | 3.99 | 0.00 17.16 | 4.10 
16.92 17.66 16.79 
0.00 (?) 16.92 | 4.13 | 0.00 (2) 17.79 | 4.02 | 0.00 (2) 1685 | 4.14 
5 16.92 17.93 16.91 
TABLE | 
(continued) 
POT 19 POT 24 
Days | Rate of | Moisture pF at | Rate of | Moisture PF at 
Growth | Determi- Growth | Determi- 
(') ture “ture 
26.87 27.97 
0.27 24.33 | 3.30 |0.42 25.37 | 3.20 
21.80 22.77 
0.08 20.84 | 3.67 | 0.04 21.53 | 3.59 
19.88 20.30 
0.00 19.53 | 3.82 |0.00 20.04 | 3.76 
19.19 19.78 
0.08 (?) 19.01 | 3.87 | 0.00 (?) 19.65 | 3.81 
18.92 19.52 
0.00 18.57 | 3.93 }000 19.27 | 385 
18.23 19.02 
0.00 (2) 18.23 | 3.97 | 0.00 (?) 18.89 | 3.89 
18.23 18.76 
0.00 (2) 18.21 | 3.97 | 0.00(2) 17.83 | 4.03 
18.19 16.89 
0.00 17.71 | 4.03 
17.23 
0.00 (?) 17.23 | 4.09 
17.23 


— 


TABLE Il 17 
Sorghum 
POT 4 POT 11 POT 14 
oF at ; at at 
ned Moisture | Mois- ned Moisture} Mois- ned Moisture Mois- 
ture (‘) ture ture 
27.20 | 26.00 26.62 
2.67 25.99 | 3.14 13.45 | 24.72 | 3.26 [3.27 25.47 | 3.19 
1 24.79 | 23.44 24.32 
3.28 23.59 | 337 13.40 | 22.11 | 3.53 | 4.28 2311 | 3.43 
22.38 | 20.78 21.90 
1.03 21.93 | 3.55 11.24 | 20.385 | 3.72 | 1.23 21.41 | 3.61 
2 21.49 | 19.93 20 93 
0.48 20.61 | 3.70 19.07 | 3.87 | 0.60 19.96 | 3.77 
19.72 | 18.22 18.99 
0.98 19.65 | 3.80 10.71 | 18.22 | 3.97 | 0.48 18.75 | 3.90 
3 19.59 | 18.22 18.51 
0.68 19.27 | 384 | 0.52 | 17.93 | 4.00 | 0.56 18.33 | 396 
18.96 | 17.65 18 15 
0.47 (2) 18 83 | 3.89 ]056(°) | 17.65 | 4.04 1803 4.00 
4 18.71 | 17.65 17.91 
0.05 17.57 | 4.05 0.00 17.31 | 408 
16.44 16.70 
0.06 (2) 16.44 | 4.19 | 0.13 (2) 1670 | 416 
5 16.44 | 16.70 
0.00 15.99 | 4.25 0.00 16.39 | 4.20 
15.55 | 16.09 
0.00 (2) 15.55 | 4.31 0.00 (2) 15.91 | 4.26 
6 15.55 | 15 73 
TABLE Il (continued) 
POT 15 POT 16 POT 17 
Days at at | pF at 
Growth | Determi-| Mean | Mean | Growin Mean | ‘Mean | Growin | Mean | Mean 
ned Moisture | Mois- ned Moisture | Mois- ned Moisture | Mois— 
27.17 27.83 25.81 
354 26.39 | 3.10 [3.44 26.65 | 3.07 | 2.82 24.59 | 327 
1 25.60 25 47 23.36 
5.20 24.33 | 3.30 [5.28 24.29 | 3.30 | 3.92 22.27 | 3.52 
23.05 23.11 21.19 
2.00 22.67 | 3.47 | 2.00 22.64 | 3.47 | 1.30 20.75 | 3.68 
2 22.29 22.17 20.32 
1.24 21.27 | 3.62 | 2.40 21.11 | 3.64 | 0.26 19.45 | 3.83 
20.25 20.05 18.59 
0.48 19.95 | 3.76 | 0.80 19.81 | 3.79 | 0.58 18.59 | 3.93 
3 19.64 19.58 18.59 
0.04 19.00 | 3.87 | 0.22 18.87 | 3.89 | 0.64 18.37 | 3.97 
18.36 18.16 18.16 
0 22 (2) 18.29 | 3.96 10.18 (?) 18.16 | 3.98 |0.38 (2) 17.95 | 400 
4 18.23 18.16 17.73 
0.00 17.65 | 404 0.00 17.23 | 409 
17.08 16.72 
0.02 (2) 17.01 | 4.12 0.11 (2) 16.72 | 4.16 
5 16.95 16.72 
0.00 16.23 | 4.22 
15.74 
0.00 15.65 | 4.30 
6 15.57 


(!) Rate of growth in em/plant/12 hours 
(7) Rate of growth when the plants were under the glass bells for P. W. P. determination. 


18 TABLE Ill 
Pennisetum 
POT 1 FOT 2 POT 20 
ays oF at at 
| Mean | ‘Mean | Mean | Sean | Grows | Mean | ‘ean 
ned Moisture | Mois- ned Moisture} Mois- ned Moisture| Mois- 
ture ture (‘) ture 
26.55 26.54 26.43 
2.15 25.43 | 3.19 | 2.95 25.65 | 3.17 | 2.31 25.37 | 3.20 
1 24.30 24.76 24.32 
4.24 23.05 | 3.43 13.74 23.73 | 3.36 15.60 2320 | 3.42 
21.79 22.71 | 22.08 
1.19 21.33 | 3.61 1094 22.37 | 3.50 11.58 21.55 | 3.59 
2 20.87 22.03 21.05 
0.72 20.01 | 3.76 |1.00 21.27 | 3.62 | 0.80 20 24 3.73 
19.1% 20.52 19.45 
0.15 18.95 | 388 | 0.35 20.31 | 3.73 |0.42 19.39 | 3.83 
3 18.75 20.11 19.32 
0.04 18.22 | 3.97 |0.04 19.49 | 3.82 [0.00 18.59 | 3.95 
17.69 18.88 17 87 
0.00 1749 | 4.06 [0.00 18.75 | 3.91 }0.00 17.74 | 4.03 
4 17.29 18.61 17.61 
0.00 (2) 17.16 | 4.10 | 0.00 (2) 18.41 | 3.95 | 0.00(?) 17.35 | 4.08 
17.03 18.20 17.08 
0.00 16.90 | 4.13 |0.00 1807 | 4.00 0.00 16.89 | 4.13 
5 17.77 17.93 16.69 
0.14(°) 16.64 | 4.16 |0.05 17.79 | 4.02 | 0.00 (2) 16.69 | 4.16 
16.51 17.66 16 69 
0.07 (?) 16.45 | 4.19 [0.09 (?) 17.59 | 4.05 | 0.10 (*) 16.63 | 4.17 
6 16.38 | 17.52 16.56 
0.00 16.18 | 4.23 10.05 | 17.31 | 4.08 | 0.00 16.23 | 422 
15.98 | 17.11 15.90 
0.00 (°) 15.91 | 4.26 | 0.00 (?) 1711 4.11 10.00(*) 15.97 | 4.26 
7 15 85 | Wait 16 03 
TABLE Ill (continued) 
POT 21 POT 22 POT 23 
Jay oF at . | oF at »F at 
ned Moisture | Mois-— ned Moisture | Mois- ned Moisture | Mois- 
ture ture ture 
26.30 | 26.76 | 26.12 
2.59 | 25.22 | 3.21 12.96 25.75 | 3.16 [2.50 24.99 | 323 
1 2414 24.73 | 23.86 
3.04 22.99 | 3.44 |3.24 | 23.37 | 3.40 11.96 22.59 | 3.48 
21.85 22 02 21.31 
0.87 23.45 | 360 [1.28 21.61 | 3.59 | 0.76 20.89 | 3.67 
2 21.04 21.21 20.46 
0.76 20.09 | 3.75 [1.16 20.39 | 3.72 |0.28 19.69 | 3.80 
19.15 19.58 18.91 
0.20 19.01 |} 388 | 0.51 19.30 | 3.84 [0.17 18.77 | 3.91 
3 18 88 19.02 18.63 
0.00 18.27 | 3.97 |0.00 18.48 | 394 }0,00 17.99 | 4.00 
17.67 17.94 17.36 
0.00 17.53 | 4.05 | 0.00 17.73 | 4.03 |.0.00 17.22 | 4.09 
4 17.40 17.535 17.08 
0.13 (2) 17.27 | 4.09 | 0.132) 17.33 | 4.08 ]0.17(2) 16.94 | 4.13 
17.18 17.12 16.80 
0.00 16.93 | 4.13 }0.00 16.85 | 4.14 }0.00 1657 | 4.18 
5 16.73 16.58 16.34 
0.05 (2) 16.59 | 417 ]0.14() 16.58 | 4.18 | 0.09 (?) 16.27 | 4.22 
16.46 16.58 16 20 
0.03 (2) 16.39 | 4.19 |0.13(’) 16.58 | 4.18 | 0.08 (°) 15.99 | 4.25 
6 16.33 16.58 15.78 
0.00 15.99 | 4.25 |0.00 16.24 | 4.22 
15.66 15.90 
0.00 (2) 15.79 | 4.27 |0.00(°) 15.83 | 4.27 
7 15.93 15.77 


(14) Rate of growth ia em/ plant/ 12 hours. 


(?) Rate of growth when the plants were under the glass bells for P. W. P. determination, 


| 
— 


TABLE IV 19 
Nutritive solution 
Perdue University, winter TABLE V 
7 | Osmotic pF Concentration of 
Pressure* Sucrose g/l 
Potassium nitrate ........ ° 0 633 
Amonium suphate ......... 0.211 1b 4.19 999 02 
= 
Monocalcicum sulphate.... ..| 0.464 1 4.06 167.95 
Magnesium sulphate ...... ‘ | 0.385 : 3.86 106.87 
Potassium sulphate ....... . 0.295 3 3.49 45.81 
1.978 g 1/3 2.54 5.09 
* Atmospheres 
TABLE VI 
Osmotic Flask Total Growth Mean Total 
Pressure* | Number em | Growth 
| | | 
1 2 
15 15 
2 H 
| 3 | 2 | 
11 2 
2 
5 | 3.8 | 
7 3.9 
6 4.1 
7 | 15.5 
3 | 19.3 
| 8 23.2 | 
9 | Dead 
1/3 19.3 
10 19.3 
11 Dead | 
0 21.9 
12 21.9 


* Atmospheres 


| | 
j 


20 TABLE VII 
— 
Osmotic Flask Daily Growth (cm.) 
| Number | | | | Growth 
(Atm.) } ast gth 4th 5th 6th | 7th | 
1 01-02 | O1 | 00 | 00); 00 | 0.0 | 00 
15 | | | | 0.0 
| 2 03-01 | 00) 00 | 00 | 00 | 00 | 
| 
3 -0.1 | -02 | 01 | 00 00 | 00 | 00 | 00 | 
11 0.0 
4 -03 -02 | 01 | 00 | 00 | 00 | 00 | 00) 
5 | 07 | O14} 02 | 01} CO | 00 | 00 | | 
7 | | | | | 0.0 
|-05 | 00 | 01 | 00) 00 | 00 | 00 | 00 
| | | 
7 | 11 | 27 | 17 05 | 05 | 04 O1 | 06 
3 | 1.0 
29 | 13 | 12 | 07 | 05 | 03 | 03 07 
| 
9 56 | 34] 25] 20/ 18] 11] 05 | 09 
10 23 | 14, 06 | O7 | 05 |) 04 | 0.1 | 08 
| 11 31 | 27 | 36 14] 33} 18 | 38 | 1.0 
| | 2.5 
12 30 | 28 | 23 | 16] 11 
| 
TABLE VIII 


Moisture Percentage Values at P. W. P. 


Sorghum 
Bean Pennisetum 
First Ultimate | 
| 
| 16.92 17 65 15.55 15.85 
>» | 17.93 15.73 17.11 
| | 1816 
| 16.91 16.91 16.03 
| | 
ss | 1723 | 15.57 1593 
> | 
| 16.89 | 15.77 
| 15.78 
Mean | 17.18 17.90 15.94 16.08 


Moisture at pF 4.2 = 16.4 per cent 


. 
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OCTOBER FUNGI IN PORTUGAL 


by 
R. W. G. DENNIS and D. A. REID 
(Royal Botanic Gardens, Kew) 


(Received November, 18, 1955) 


The following short list includes the fungi collected by one of us (R. W.G. D.) 
in Portugal during the secund half of October 1955. This was an exceptionally dry 
month so that the agaricales were almost absent except at comparatively high altitudes 
in the northern mountains. This list may be regarded as a supplement to that published 
by Pearson (1990), which recorded his finds during the first half of November 1949. 
The agaricales are listed according to the system of Sixcer (1951), now generally 
adopted by specialists in the group outside France. Where this involves the use of a 
different generic name from that employed by Pearson the name used by the latter 
is added in parenthesis to facilitate correlation of the two lists. The poroid aphyllo- 
phorales are not listed as these have already been fully studied by Prof. J. Pinro-Lorrs. 

Our thanks are due to all those Portuguese botanists whose kindness and 
hospitality made it possible to find something even in such an unfavourable season 
but especially to Prof. Pixro-Loprs for providing facilities for work in Lisboa and 
to the Director general of Forests for most generously providing transport and 
accomodation in the northern forests, where the most interesting collections were made. 


AGARICALES 


Hygrophoraceae 


Hygrocybe conica (Scorv. ex Fr.) Kummer (l/ygrophorus) -- lawns of Instituto Superior 
d’Agronomia, Lisboa. 


Tricholomataceae 


Laccaria laccata (Scop. ex Fr.) Cooke — in wet moss of deciduous woods, Serra da 
Estrela. 

Laccaria laccata var. proxima (Boup.) R. Marre — in short turf, Curral das Marias, 
Serra da Estrela. 

Laccaria tortilis ((Bovr.}] S. F. Gray) Cooke — bare soil under Alnus, beside Rio Ta- 
mega, Amarante. 

Armillaria mellea (Vanu ex Fr.) Kummer — Amarante. 

Leucopaxillus rhodoleucus (RomELL) KO0uyxer — under Pinus & Eucalyptus, Pinhal de 
Leiria, west of Marinha Grande. 

Schizophyllum commune Fr. — on Salix, Amarante; on Nereum oleander, Lisboa. 

Hemimycena fibula (Buu. ex FR.) Singer (Omphalia) — in wet moss, Serra do Mario 
between Mesio Frio & Amarante. 

Hemimycena mairei (GILBERT) SixGER —in swarms on bare soil beside Rio Tamega, 
Amarante. 
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Hemimycena setipes (I'r.) Stncer — roadside grass, Serra do Mario between Mesio 
Frio & Amarante. 
Marasmius capillipes Sacc.—on rotting leaves of Salix, beside Rio Timega, Amarante. 


Amanitaceae 


Lepiota naucina (FR.) Kummer — lawns of Instituto Superior d’Agronomia, Lisboa. 

Agaricus bitorquis (QuEL.) Sacc. — sandy soil near Rio Tamega, Amarante. 

Agaricus xanthoderma Gexry. (Psa/liota)— under pines, Pinhal de Leiria, west of 
Marinha Grande; gardens, Monserrate, Sintra; Estufa Fria, Lisboa; lawns, 
Instituto Superior d’Agronomia, Lisboa, etc. 


Coprinaceae 


Psathyrella marcescibilis (Brirz.) Sivcer — attached to a fallen stick in deciduous 
woods, Serra da Estrela. 

Panaeolus sphinctrinus (FR.) QueL. — roadside grass in Serra do Marao, between 
Mesio Frio & Amarante. 


Bolbitiaceae 


Conocybe tenera (ScHakErr. ex FR.) Fayop var. semiglobata (KUuNEk) RomaGyesi—short 
turf, Curral das Marias, Serra da Estrela. 

Pholiotina togularis (BULL. ex Fr.) Favop — in wet moss under Castanea, Serra da 
Estrela. 

Agrocybe cylindracea (D. C. ex Fr.) R. Maire (Pholiota Aegerita)— on Populus, 
Quercus and other trees, Monserrate, Sintra; near Mangualde ; Amarante, etc. 


Strophariaceae 


Hypholoma ericaeum (Pers. ex Fr.) Kiayer — short turf, Curral das Marias, Serra 
da Estrela. 

Hypholoma fasciculare (Hups. ex Fr.) KummMer—on Betula, Amarante-Vila Real road. 

Hypholoma udum (Pers. ex Fr.) Kinuner—Serra do Mario, between Mesio Frio 
& Amarante. 

Psilocybe coprophila (BuLL. ex Fr.) Kummer — on rabbit droppings, Curral das Marias, 
Serra da Estrela. 

Psilocybe semilanceata (F'R.) Kummer — short turf, Curral das Marias, Serra da 
Estrela. 

Pholiota gummosa (Lascu) Sincer (Flammula)— sandy soil beside Rio Tamega, 
Amarante. 


Cortinariaceae 


Hebeloma crustuliniforme (FR.) QueL. — deciduous woeds of Serra da Estrela; under 
Abies ete. at the Casa dos Cantoneiros, Vila Real-Amarante road. 
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Hebeloma fastibile (Pers. ex Fr.) Kummer sensu Konrap & Mausianc — under Cas- 
tanea near Pogo do Inferno, Serra da Estrela. 

Inocybe calamistrata (FR.) GiLLer — under Abies at the Casa dos Cantoneiros, Vila 
Real-Amarante road. 

Inocybe globocystis Ve. — woods beside Rio Tamega, Amarante. 

Inocybe lacera (I’n ) Kummer — woods beside Rio Tamega, Amarante. 

Inocybe maculata Boup. — woods and gardens, Serra da Estrela, Amarante, Monser- 
rate, Sintra. 

Alnicola escharoides (FRr.) RomaGnesi — under Alnus beside Rio Timega, Amarante. 

Cortinarius (Dermocybe) cinnamomeus (L. ex FR.) Fr. — deciduous woods, Serra da 
Estrela. 

Cortinarius (Telamonia) hemitrichus (Pers. ex Fr.) Fr. — wet ground under Saliz etc., 
Viveiros, Amarante-Vila Real road. 

Cortinarius sp, near C. (Hydrocybe) krombholzic Fr. fide Mr. P. Orrox — under Cas- 
tanea ete., Pogo do Inferno, Serra da Estrela. 

Galerina clavata (VeL.) KOHNER — in wet places beside road, Serra do Mario, between 
Mesiio Frio & Amarante. 

Galerina muricellospora (AtK.) K0HNER — in wet places beside the road from Mesiao 
Frio to Amarante. 


Rhodophyllaceae 


Nolanea fumosella (WiNTER) Sacc. sensu Lance — in wet moss beside Amarante- Vila 
Real road. 

Nolanea staurospora Bres. — short grass, Curral das Marias, Serra da Estrela; in 
deciduous woods south of Manteigas. 


Russulaceae 


Lactarius obscuratus (Lasca) Fr. sensu Kinver & Romacyesi (= L. cyathula Fr. 
sensu Lance) — under A/nus beside Rio Tamega, Amarante. 
Russula fallax (Fr.) Sacc. — woods beside Rio Taimega, Amarante. 


Paxillaceae 


Hygrophoropsis aurantiaca ({Wutr.] Fr.) R. Marre — in short turf, Curral das Marias, 
Serra da Estrela. 

Paxillus involutus (Batscu ex Fr.) Fr. — woods beside Rio Téimega, Amarante ; Serra 
da Estrela south of Manteigas. 


Boletaceae 


Suillus granulatus (L. ex. Fr.) O. Kuntze subsp. leptopus (Pers.) Sincer (= Boletus 
bellini Ixz.) — under Pines, lawns of Instituto Superior d’Agronomia, Lisboa. 
Boletus reticulatus Scnarrr. ex. Boup. — under Acer & Castanea, Serra da Estrela. 
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APHYLLOPHORALES 


Aleurodiscus botryosus Burt on Arbutus unedo, Sintra. 

Cyphella tephroleuca Bres.—on dead stems of Phytolacca beside Rio Tamega, 
Amarante. 

Gloeocystidium pallidum (Bres.) von Houy. & Lirscu.—on stump, Monserrate, Sintra. 

Odontia lactea Karsv. — on Cryptomeria japonica, Sintra. 

Odontia cf. papillosa (FR.) Bres. — sterile material on bark of living 7ristania conferta, 
Lisboa. 

Peniophora aurantiaca Bres. — Serra da Arrabida. 

Peniophora byssoidea (Pers.) von Houy. & Lirscu. — on debris of Pinus pinaster, 
Estoril. 

Peniophora obscura (Pers.) Bres. subsp. carbonicola (Par.) Bourn. & Gavz. var. ravida 
Bourp. & — Serra da Arrabida. 

Peniophora pubera (Fr.) Sacc. — on twigs, Monserrate, Sintra. 

Peniophora roumeguerii Bres. — on Prunus lusitonica, Sintra. 

Septobasidium alni Turrenp—on Frazxinus, at the Viveiros, Amarante- Vila Real road. 

Septobasidium sp. sterile, probably S. michelianum (CaLp.) Par.—on Laurus, Sintra. 

Stereum hirsutum (Fr.) Fr. — Monserrate etc. 


TREMELLALES 


Sebacina calcea (Pers.) Bres. — on Prunus lusitanica, Sintra. 


HYMENOGASTRALES 


Rhizopogon luteolus Fr. — sandy soil under Pinus pinaster, Fistoril. 


LYCOPERDALES 

Lycoperdon ericetorum Pers. — lawns, Instituto Superior d’Agronomia, Lisboa; short 
grass in Curral das Marias, Serra da Estrela. 

SCLERODERMATALES 


Pisolithus tinctorius (Prrs.) Coker & Covucn — sandy soil under Pinus pinaster, 
Estoril. 


Scleroderma geaster Fr.—on bare granitic soil near Poco do Inferno, Serra da 
Estrela. 


Scleroderma verrucosum Pers. — Sintra; in short turf of Curral das Marias, Serra da 
Estrela. 


PEZIZALES. 


Pezizaceae 


Peziza badia Pers. ex. Fr.—on bare wet soil near Pogo do Inferno, Serra da Estrela. 
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Humariaceae 


Scutellinia hirtella (Renu) O. Kunrze — on bare wet soil among mosses round a 
spring, Serra do Mario between Mesao Frio & Amarante. 


HELOTIALES 
Helotiaceae 


Helotium scutula (Pers. ex Fr.) Karst. var menthae Pui. on dead stem of Phytolacca 
beside Rio Tamega, Amarante. 

Phialea cyathoidea (Buu. ex. Fr.) var. albidula (Mevw. ex. Karsv.) Retu—on 
dead shem of Phytolacca beside Rio Timega, Amarante. 


Hyaloscyphaceae 


Dasyscypha apa/a (Berk. & Br.) Dexxis — on Juncus, Serra do Mario between Mesio 
Frio & Amarante. 


PHACIDIALES 


Coccomyces dentatus (Kuxze & Scumipt) Sacc. on Castanea — Amarante- Vila Real road. 

Naemacyclus niveus (Pers. ex Fr.) Sacc.—on fallen needles of Pinus pinaster, 8 km. 
S. E. of Mangualde. 

Rhytisma salicinum Fr. —on Salix atrocinerea at the Casa Cantoneiros, Vila Real- 
-Amarante road. 


SPHAERIALES 


Ophionectria cerea (Berk. & Curt.) ELL. & Ev. (Conidial state) — Serra da Arrabida. 

Hypoxylon rubiginosum (Pers. ex FR.) Fr. -- Serra da Arrabida. 

Hypoxylon serpens (Pers. ex FR.) FR. — on Prunus lusitanica, Sintra. 

Phyllachora graminis (Pers. ex Fr.) Fuck. — on Brachypodium siluaticum, Serra do 
Mario. 

Trichosphaeria myriocarpa (FR.) Perrak & Sypuw — Serra da Arrabida. 


HYSTERIALES 


Hysterographium fraxini (Pers. ex Fr.) de Nor. — on Fraxinus at the Viveiros, Ama- 
rante-Vila Real road. 


Endogonaceae 


Endogone lactiflua Berk. — wet soil beside Rio Tamega, Amarante (Confirmed by 
Dr. L. E. Hawker). 
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HYPHOMYCETALES 


Acrostalagmus cinnabarinus Curva —on umbelliferous stem, Amarante-Vila Real road. 

Papularia sphaerosperma (Pers. ex Fr.) von Héux.—on Arundo donax, opposite 
Abrantes. 

Trichoderma viride Pers. ex Fr. - on decorticated wood. Serra da Arrabida. 

Triposporium cambrense HuGues — on sticks, Sintra. 


In addition to the previously known fungi listed above, the banks of the 
Rio Tamega yielded a minute Helotiaceous species which has not yet been identified 
with any described taxon, viz: 


Pezizella lusitanica DENNIS spec. nov. 


Apothecia sparsa, minuta, substipitata, cupulata demum expansa, subluteola, 
glabra, 0.4 mm lat.; excipulo ad basim parenchymatice contexto, ad marginem pro- 
senchymatico, hyalino, hyphis ad marginem obtusis, 44. crassis ; ascis tereticlavatis, 


Fig. 1 — Radial section of apothecium of Pezizella lusitanica > 660. 
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65 100 9—11y, apice subtruncato-rotundatis, J+, octosporis; ascosporis 
distichis, oblongo-ellipsvideis, rectis, 18 —19><4.; paraphysibus simplicibus, fili- 
formibus, apicibus non incrassatis, 2—3y crassis. Hab. in basi caulium Osmundae 
regalis, Amarante, 18-10-1955. 

This attractive little fungus resembles Mollisia filicum (Puiv.) Pui. (= Helo- 
tium amoenum Faurrey), from which it differs in its larger asci and spores, the 
positive iodine reaction of the ascus pore and the thinwalled excipular hyphae. In 
structure it has much in common with /Helotium herbarum (Pers. ex Fr.) Fr. but is 
much smaller, less downy and has less fusiform nonseptate ascospores. 
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INTRODUCAO 


Conhecem-se hoje 4 tipos diferentes de plantas quanto ao seu comporta- 
mento fotoperiddico: PDC, PDL, PDLC e PDCL(!) (Resenpr 1951-54). Parece ainda 
haver também plantas insensiveis 4 fotoperiodicidade, i.é., PDN. 

Br. Daigremontianum (PDLC) floresce devido 4 interaccio de um tratamento 
fotoperiddico de DL -+ DC. O DL tem um limite minimo de ca. 12,55 L(?) e o DC 
um limite inferior de ca. 3° L e um limite maximo de ca. 11,5) L. Em 1953 4 escrevi 
que o dia de 12" L era o limite maximo do DC nesta espécie. O estudo posterior feito 
em pormenor desta fotoperiodicidade mostrou-me porém que ela pode funcionar de 
DC ou DL confurme as fotoperiodicidades que tenham sido anteriormente dadas 4s 
plantas. Se préviamente as plantas tiverem tido um tratamento de LC, DC com NI 
ou DL com um fotoperiodo superior 12,5 L, o tratamento fotoperiédico de 125 L-125 E 
funciona de DC, dando origem a um impulso floral de grau baixo. Se o prévio trata- 
mento for de DC, o tratamento de fotoperiodicidade de 12" L em ciclos de 24" pode 
funcionar de DL, pois, das plantas, que daqui passem de novo a DO, florescem algu- 
mas, embora com grau floral baixo (inflorescéncias folhosas). Comportamerto idéntico 
se observou ja em outra PDLC (Kal. mugambicana, Resenve 1953b pag. 524 § 9). 
Visto isto, nio podemos considerar a fotoperiodicidade de 12" L-12" E em ciclos de 
24" como o limite superior de DC, como fizemos em 1953, mas sim como uma foto- 
periodicidade indefinida, podendo funcionar, segundo as circunstancias, como DL ou 
como DC e sendo, em ambos os casos, de baixa accio fotoperiddica, i. é., desenca- 
deadora de estadus florais de baixo grau. 

Em consequéncia destas observagdes resolvemos fazer experiéncias de accdo 
permanente desta fotoperiodicidade sobre plantas desta espécie. 


MATERIAL METODOS 


As experiéncias comecaram em 5 de Maio de 1954 e continuam ainda. 
Foram submitidas a esta fotoperiodicidade plantas de Bryophyllum Daigremontianum 
(R. Hamer et Per.) Brg. de 2 anos de idade, vindas de trés tratamentos fotoperiddicos 
de DL diferentes. Para estas experiéncias servimo-nos de uma cimara munida de 19 
limpadas «Daylight» de 40 Wattes cada. As plantas sao retiradas da camara as 8" da 
manha& para a intensidade de luz do dia natural numa estufa apenas aquecida de 


(4) Nos animais conhecem-se até hoje apenas os dois primeiros tipos. E de esperar porém 
que também aqui se venha a demonstrar experimentalmente a existéncia dos outros 2 tipos (ADLC 
e ADCL). A favor disso falam j4 as observagées do «cninhar» dos pdssaros sé na primavera e nao no 
outono, talvez cardcter de DCL e de Artrépodos e Mamiferos sensiveis 4 accao fotoperiddica apenas 
no outono, o que indica um cardcter de DLC. 

(2) So sempre considerados ciclos de 24 horas. 
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inverno. De verado sao introduzidas de novo nas camaras as 19° e ai iluminadas até 
as 20%, No inverno a iluminagio artificial das cimaras comega as 16°. 

Até a data observou-se que, durante um periodo de 19 meses em permanente 
fotoperiodicidade de 12" L e 12" E, em ciclos de 24", as plantas desta espécie mos- 
tram um inesperado comportamento. 

As experiéncias foram realizadas sé com plantas vindas de condigdes naturais 
em Lisboa, recebendo depois os seguintes tratamentos : 

1.° Experiéncia—3 plantas foram tratadas durante um més com LC 
(4/4 — 5/5/54); 3 plantas tratadas durante um més com DL de 12,"5 L — 11,95 E 
(4/4—5/5/54); e 3 plantas directamente vindas de DLN de Lisboa para as 12" L—-12"E. 
Todas as 9 plantas entraram em 12" L-12"E em 5/5/54 e ai permanecem ainda. 

Em 6 das 9 plantas em tratamento verifica-se que a fotoperiodicidade 12" L-12" E 
se comporta como DC, pois as plantas devido 4 interacgio DL DC de 12" L recebe- 
ram impulso floral de grau baixo (fig. 2 a-d cf. ResenpE 1953 b). As restantes 3 plantas 
adquiriram nas 12" L o chabitus» de roseta tipico do estado vegetativo em DC 
(figs. 4,5). O resultado aqui obtido foi idéntico ao obtido por mim em 1952 pela 
interaccio LC— DC de 8* L (ef. fig. 11 de Resenve 1953 b), em que, de 10 plantas em 
tratamento duas receberam um fraco impulso floral de grau 1, e 8 plantas adquiriram 
o «habitus» de roseta (= estado vegetativo em DC). 

2.° Experiéncia —em 22/7/54 foi repetida a experiéncia; agora sé com 2 
grupos de plantas. Foram tomadas 10 plantas de idade idéntica as da 1.* experiéncia. 
5 Plantas foram submetidas a luz continua do dia 21/6 — 22/7/1954; depois colocadas 
em fotoperiodicidade de 12" L-12"E; 5 plantas vieram de DLN de Lisboa para 
a fotoperiodicidade de 12° L-12" E directamente a 22/7/1954. Destas 10 plantas 
7 receberam um impulso floral de grau 1 (esticamento com bracteas grandes e sem 
bolbilhos), 3 ficaram com o «habitus» de roseta (figs. 2-4). 

3.° Experiéncia— Em 15/12/1954 foram colocadas mais 20 plantas em 
12° L-12" E: 10 vindas de DC com NI (=DL) e 10 vindas de DCN de Lisboa. 


FOTOPERIODICIDADE DE 124 L.-12" —. FUNCIONANDO COMO DC 
OU COMO DL PARA O IMPULSO FLORAL 


Agora vamos ocupar-nos apenas das 13 plantas com o impulso floral de 
grau baixo para tratarmos adiante, no § II, das 6 plantas que adquiriram o chabitus» 
em roseta nas 2 primeiras experiéncias. 


a) Como DC 


Como dissemos, no capitulo de «Material e Métodos», nas 2 primeiras expe- 
riéncias obtiveram-se 13 plantas, que, vindas de DL paral2" L-12" E, realizaram um 
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impulso floral de grau baixo, i. é6., nio arrosetaram, mas mantiveram o esticamento 
de DL que se continuou em chabitus» floral (figs. 2-3). 

As bracteas neste grau baixo de impulso floral sio grandes, quase do tama- 
nho de folhas, mas diferentes delas pelo facto de nio formarem bolbilhos, nem terem 
diferenciado a aba da base perpendicular ao peciolo (fig. 6 setas). 

A 20/10/1954 passaram para DCN de Lisboa 6 daquelas 13 plantas: 4 da 
primeira experiéncia e 2 da 2.*. As restantes 7 plantas continuaram em12" L.12" E. 

As 6 primeiras plantas rapidamente passaram, em DCN de Lisboa, a um grau 
de floragio 100°), (fig. 3). Nota-se um desenvolvimento mais rapido nas 
da 2." experiéncia do que nas da 1.* experiéncia. A razio tem de estar na maior 
quantidade de DL que as plantas da 2.* experiéncia receberam antes de passarem js 
12" L-125 E. 

As 7 plantas, que permaneceram em 12" L, aumentaram também o seu grau 
floral, durante o inverno, atingindo algumas o grau 3 (fig. 2e-g). Nenhuma passou a 
100°/, floral. 

Nas 10 plantas que em 15/12/1954 (3.* experiéncia) passaram de DC com 
NI a 12"L — 12" E, verifica-se em 1/2/55 formarem algumas plantas primérdios de 
inflorescéncia e outras arrosetarem (cf. Experiéncia 1.* e 2.*). As outras 10 vindas 
de DC para as 12" L passaram algum tempo depois a comportar-se identicamente as 
da 1.* e 2.* experiéncias (v. fig. 4) © 4s que arrosetaram nesta 3.* experiéncia. 


b) Como DL 


Quatro plantas com «habitus» de DL (= entrends mais longus e folhas 
novas com bolbilhos) adquirido em dias de 12" L foram passadas, em Setembro de 
1955, para DCN de Lisboa. Esta interacgio: Dia de 12" L-+DCN de Setembro-Outu- 
bro em Lisboa deu origem a um impulso floral baixo de graus 1 e 2. 


li DIFERENTES «HABITUS» DAS PLANTAS NO ESTADO VEGETATIVO E SUA FLORACAO 
SEM INTERACCAO DE DL DC, MAS EM PERMANENTE 
FOTOPERIODICIDADE DE 12° 1-12" 


As 6 plantas, que adquiriram o aspecto de roseta em dia 12" L-12" E, 
passados alguns meses nestas mesmas condigdes fotoperiddicas, comecaram a mostrar 
aspectos diferentes umas das outras: em Novembro de 1954 as 3 plantas da 1.* expe- 
riéncia (pl. N.°* 1, 2, 3) mostravam tendéncia de alongamento dos entrendés, mais 
pronunciada numa que nas outras 2 plantas, enquanto as 3 plantas da 2.* experiéncia 
(pl. N.° 4, 5, 6) continuavam em roseta. Uma das plantas da 1.* (pl. N.° 1) foi colo- 
cada (pelo periodo de 1 més), durante o fotoperiodo, num local da estufa com intensidade 
de iluminagio maior qgne o local onde se mantiveram as outras 2 plantas (pl. N.* 2, 3), 
No decorrer dos meses seguintes observou-se que a planta colocada em melhores 
condigdes de luminosidade continuava a alongar os entrenéds e a formar pseudo- 
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-bolbilhos nas folhas novas («chabitus» das plantas desta espécie em DL) enquanto que 
as 2 plantas, que durante 1 més estiveram em condigdes de mais baixa intensidade de 
iluminacio (pl. N.° 2, 3) continuavam em roseta. Depois foram mantidas todas as 6 
plantas nas mesmas condicdes de luminosidade durante o fotoperiodo. Durante o ano 
foram todas as plantas assincrénica e lentamente passando a adquirir um habitus de DL. 

Em 19/1/55 notamos que a pl. N.° 1 mostrava primérdios de inflores- 
céncia(!). A planta continuou nesta fotoperiodicidade e desenvolveu uma inflorescén- 
cia folhosa (grau floral 1—cf. Resenpr 1953b, pag. 513 nota, e fig. 3 in Plate I). 

Em 20/10/1955 a pl. N.° 2 mostrava também primérdivos de inflorescéncia. 
Esta inflorescéncia mostrou-se de grau floral mais elevado do que o da pl. 1: inflo- 
rescéncia folhosa com botdes visiveis, pelo menos grau floral 2 ou talvez mesmo 3 
(cf. Resexpe 1953 b pag. 451). No momento em que escrevo esta nota mais 2 plantas 
parecem comecar a mostrar indicios de floragio. 

Verifica-se portanto que a permanéncia longa de plantas desta espécie numa 


fotoperiodicidade constante de 12° L — 12" E as leva a floragdo. As plantas mostram 


portanto permanentemente na mesma fotoperiodicidade trés «habitus» diferentes: «habitus» 
de DC, «habitus» de DL e «habitus» floral, o qual parecia sé ser possivel obter-se 
pela interacgio do DL + DC (Resenpvr 1951-53), ou pela acgio dum «partnair» de 
enxerto (REsENDE 1954 a, 1955). 


III—COMPORTAMENTO DOS PSEUDO-BOLBILHOS EM DIA DE 12" L-124 E 


Como ja dissemos (pig. 31-32) pertence ao comportamento das plantas nesta 
fotoperiodicidade o adquirirem «habitus» de DL. A este «habitus» pertence a forma- 
cdo normal de «bolbilhos» (2) nas folhas novas (ef. figs. 4 a, b). 


(4) Os primordios florais nestas plantas reconhecem-se macroscopicamente pelo aspecto tri- 
partido do vértice terminal e pelo esbranquigado das folhas novas. Esta clorose ¢ de intensidade 
varidvel de planta para planta e as vezes ndo se verifica macroscOpicamente (Resenpr 1948). Duma 
maneira geral 6, porém, este sintoma de rarefacgdo dos pigmentos (verdes e nao verdes, principalmeate 
um pigmento antocidnico muito abundante nesta espécie no estado vegetativo) que mais precocemente 
nos indica a entrada da planta em estado floral, pois se observa mais cedo do que qualquer outro aspecto, 
mesmo microscépico do vértice terminal. 

Como desde ha muito tempo temos observado, as plantas que florescem parcialmente (cf. p. 
exp. Resenpe, 1950, figs. 22, 23, 30; 1955, fig. 8), embora todo o individuo se tenha sempre mantido 
nas mesmas condigées, sé mostram a rarefaccdo de pigmentos nos ramos que florescem (Resenpe 1948). 
Como a rarefaccio dos pigmentos ¢ sinerdénica com um notavel estiramento dos entrends — tipico tam- 
bém da iniciagdo floral nesta espécie,—temos que este acontecimento (florac¢ao) determina nestas 
plantas o aspecto geral do estiolamento. A floragdo inicia-se assim logo com uma acg4o delecte- 
ria sobre as fungédes de nutri¢do. Deve ser a permanéncia desta acc4o, assim como a maior coucentra- 
cao de substancias nativas antiauxinicas que determinam a letalidade das plantas floridas totalmente 
ou dos orgdos floridos, nas plantas parcialmente florecidas (cf. Resenpe 1951 b, Resenpe & Viana 1952). 

(?) A formagao de pseudo-bolbilhos sé é controlada fotoperiodicamente quando as folhas 
estao ligadas 4 planta (Resenpe 1954b; Kréxer). Mais um facto demonstrative do «cooperacado folha 
-vértice vegetativo» na percepgdo fotoperiddica (cf. Resenpe 1955, pags. 291 e Est. III). 
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Depois, sem que se varie a fotoperiodicidade, entram as plantas, que adqui- 
riram «habitus» de DL, lentamente em estado floral. Este estado 6 caracterizado 
normalmente nesta espécie pela nao formacio de pseudo-bolbilhos nas bracteas 
(ResENvE 1954 b, c). Isso se verifica aqui também. 

Um comportamento novo encontramos, porém, em 1 planta: a formagdo 
abundante de «holbilhos» nas folhas novas sem que a planta mostre entrends disten- 
didos(*) (fig. 7). 

Nesta planta observa-se um «habitus» vegetativo de DC (= entrends muito 
curtos) 6, ao mesmo tempo, um chabitus» vegetativo de DL (= desenvolvimento 
intenso de «bolbilhos» nas folbas novas). 

Em DC mostra esta espécie as vezes pseudo-bolbilhos nas folhas velhas de 
plantas vegetativas (ResexDE 1953 pag. 522 §3(2) Keéner 155). Isso nao se verifica 
nesta unica planta que até agora observamos com este «habitus» de mistura de carac- 
teres de DL. e DC. E natural porém, que, no decorrer das experiéncias, essas plantas 
se venham a observar, i. é6., plantas com «bolbilhos» nas folhas novas e velhas 
e umas cum entrends curto e outras com eles longos. 


DISCUSSAO 


Mostram as experiéncias, que atraz se descrevem, com Br. Daigremontianum 
e ainda o que ja se comunicou a respeito de Kal. mogambicana (Resexpe 1953 b 
pag. 524), que, nas PDLC ha uma fotoperiodicidade, no limite do DC para o DL, que 
tem — tanto para a floragio como para a formagio de pseudo-bolbilhos e para o 
desencadear das outras caracteristicas vegetativas gerais dos «habitus» de DC e DL— 
poderes misturadus de DC e de DL. Assim as plantas podem apresentar: 1.°— «habi- 
tus» vegetativos com mistura de caracteres de DL e caracteres de DC. 2.°— «habitus» 
floral de grau floral baixo, 0 que indica que a mesma fotoperiodicidadade tem poderes 
de DL e DC, embora de fraca intensidade cada um (figs. 5, 6) 3.°— parece das experién- 
cias ja realizadas poder concluir-se que a intensidade de iluminagio e a temperatura 
mais elevadas reforgam as caracteristicas de DL desta fotoperiodicidade, e, pelo con- 
trario, as temperaturas e intensidades de iluminagio mais baixas reforgam as suas 
caracteristicas de DC. 


(4) A este «habitus» vegetativo intermedidrio respeitante a pseudo-bolbilhos correspon- 
deria também um «habitus» de floragdo intermedidria: existéncia de flores sem distensfo dos entre- 
nos (cf. pég. 32 nota). Casos desses foram ja observados por Lana & Metcners (1943); Harper & 
Serincorun (1948); Resenpre (1950, 1953b). Nas 2 plantas floridas, agora neste dia de 12" L, nao ba 
ainda flores desenvolvidas. 

Apesar do baixo grau floral destas 2 plantas, os entrends sdo bastante distendidos (figs. 5b, 6). 
Elas nfo se mostram casos idénticos aos atrds citados. 

(2) As folhas velhas de plantas no estado floral mostram muitas vezes «bolbilhos», tanto 
em DC como em DL. Estes formam-se nestas plantas com tanto mais abundancia quanto menor for 
a intensidade de iluminagdo nas folhas (Resenpe 1954 c). 
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Em permanéncia anual nesta fotoperiodicidade, coisa que a natureza realiza 
nas regides equatoriais, serio desencadeadores de variagdes anuais do aspecto vege- 
tativo das plantas e da sua floragio, nio factores fotoperiddicos, como sucede nas 
zonas temperadas do Globo — em que estas plantas tem a sua época floral no Outono, 
quando os dias passam de longos a curtos, — mas sim as variacdes de intensidade de 
ijluminagio no fotoperiodo(!) e as variagdes de temperatura no escotoperiodo. 

— E de esperar que o mesmo comportamento se verifique com as PDCL. — 

Atendendo portanto que estas plantas podem florescer numa fotoperiodici- 
dade constante com limites superior e inferior, temos que concluir que estas espécies 
se podem cumportar como PDC de limites superior e inferior muito préximos (= plantas de 
dia médio — ALLarp 198), talvez de 3/4, 1/2 ou 1/4 de hora de diferenca entre os 
dois limites, em Br. Daigremontianum, visto que 11,5 L-12,°5 E esta verificado ser 
nitidamente DC e 12,55 L-11," E ser nitidamente DL (ef. figs. 2b, 3c). 


RESUMO 


1. — Br. Daigremontianum (PDLC) apresenta chabitus» vegetativos diferentes 
conforme a fotuperiodicidade : em dia ultra-curto (< 3" luz) as plantas mostram o chabi- 
tus» que se vé na fig. lL espu; em DC (3" L—11,5" L) o chabitus» da fig. 1 spn; em DL 
(> 12,5" L) as plantas tém o chabitus» que mostra a fig. 1upu. A floragio nio se 
desencadeia nem em DC, nem em DL, nem em Dia ultra-curto permanentes, mas 
sim devido 4 interacgio DL > DC. 

A fotoperiodicidade limite entre DC e DL (+125 L —talvez entre 
11 5/,"-12 1/,") mostra porém caracteristicas conjuntas de DC e DL (§ I, figs. 1, 5-7). 
A permanéncia das plantas nesta fotoperiodicidade determina lentamente o desencadear 
sequente dos «habitus» de DC, de DL e floral (§ II, figs. 1, 4-7). Nesta fotoperiodicidade 
tem Br. Daigremontianum um comportamento de PDC com os limites superior e 
inferior do fotoperiodo muito préximos (+ de 1/2 hora), i. e., comporta-se como 
planta de dia intermédio (ALLARD). 


2.— Estas experiéncias demonstram mais uma vez que o desencadear floral se 
deve a um equilibrio especifico entre dois tipos antagénicos de constelagdes hormonais 
(Resenpe 1949a 1953b, Fisurr & Loomis 1954), nenhuma delas especifica para 
o estado floral (Resenpr, ef. SéviNG), pois actuando cada uma isoladamente desenca- 
deiam apenas chabitus» vegetativos (habitus vegetativo de DC e habitus vegetativo 
de DL — ef. fig. 1). 


(1) Experiéncias ainda em curso mostram também que Br. Fedtschenkoi 6 uma PDLC 
quando o fotoperiodo tem a intensidade de iluminagio das estufas de Lisboa e se comporta como 
PDC quando o fotoperiodo tem a intensidade de iluminagao do ar livre de Lisboa no verdo 
(ef. Perilla, Zexuw). 
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O actuar conjuntamente das 2 constelagdes nas fotoperiodicidedes limites 
(12 L-12" E) ilucida-nos sobre a natureza das acgdes fotoperiddicas das PDL e PDC, 
onde o equilibrio das duas constelagdes hormdnicas nio é tio evidente. 


3.— O aparecimento assincrénico dos diferentes habitus vegetativos e de inicia- 
goes florais em grupos de plantas tratadas durante 19 meses nas mesmas condigdes 
fotoperiddicas de 12" L-12" E (figs. 1, 4-7), mostra também, que, contrariamente ao que 
anteriormente pensei (Resende 1948b, 1949b, 1950), o ritmo endondmico anual em 
nada parece contribuir para a floragdo e formacgio de pseudo-bolbilhos nesta espécie 
de Bryophyllum (ef. Resexpe 1953b pag. 508-509). 


4.—Em todas as experiéncias respeitantes 4 floragio que temos realizado desde 
1946 (cf. Resenpe 1948a), temos sempre observado que em Bryophyllum e Kalanchoé 
em geral, Br. daigremontianum em particular, o primeiro sintoma de iniciagao floral 
consiste em rarefacgio dos pigmentos. O autor pensa ser esta clorose a causa do 
estado letal produzido pela floragio em Br. daigremontianum (v. pag. 32). 


DISCUSSION 


The above experiments with Br. daigremontianum (LSDP)* and also previous 
ones with another LSIP — K. mogambicana (Resenpe, 1953b, pag. 524), show that 
for these plants there exists, at the borderline between SD and LD (more or less 
12 h. L-12 h. D in cycles of 24 L.), a photoperiodicity which, in interaction with the 
right LD and the right SD, behaves respectively as SD (cf. pag. 30 § a, fig. 2) and as 
LD (ef. pag. 31 § 6) with a weak photoperiodical power. Moreover, when the plants 
remain a long time under 12h. L-12h. D photoperiodical conditions, this photoperiod- 
icity alone, i. e., without interaction with right LD or SD, produces an intermingling 
of SD and LD effects. It affects flowering, pseudobulbil (=plantlets of the leaves) 
formation and induction of other vegetative characteristics of SD and LD chabitus» 
(figs. 4-7, ef. fig. 1). 

Thus, these plants may show when they remain permanently under 12h. L-12h. D 
photoperiodic conditions (cycles of 24 h.): 


1.—wether SD vegetative «habitus» or LD vegetative «habitus» (figs. 4 a-d), 
and also mixed SD and LD chabitus» (fig. 7); 


* Abrev. used in text: 


LSDP — Long-Short Day Plants LDH — Long-Day Habitus 
SLDP — Short-Long Day Plants hL — hours Light 
ESDH — Extreme-Short Day Habitus hD — hours Darkness 
SDH — Short-Day Habitus SD with ID —Short-Day with Interrupted Darkperiod 


with 1-2 light-hours. 
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2.—a low floral degree «habitus» (figs. 5,6), indicating that this photoperiod- 
icity has weak LD and SD powers; 


3.—enhanced LD characteristics at higher light intensities and temperatures, 
and enhanced SD characteristics at lower ones. 

In the case of a natural permanence in this photoperiodicity (which occurs 
in the tropics) the induction of annual variations in the vegetative aspect of the 
plants and in their sexual and vegetative reproduction (flowering and pseudobulbil 
formation) will be only due to variations of lignt intensity in the photoperiod(!) and 
of temperature in the skotoperiod. These induction factors are not of photoperiodic 
origin such as they are in temperate climates where the abuve plants flower in Autumn 
(when LD is followed by SD) and form pseudobulbils on young leaves in Sum- 
mer (in LD). 

—It is likely that this behaviour will be obtained also with SLDP. — 

In view of the fact that these plants are able to flower in a constant photo- 
periodismus (with an upper and lower limit), we may consider them (when they remain 
under these special conditions) as SDP with a very narrow margin between the upper 
and lower limit (= intermediate day plants — AuLarp). This margin is probably 
of the order of 54, !/. or even !/, of an hour in Br. daigremontianum — for at 
11.5 h. L-12.5 h. D it is clearly SD and at 12.5 h. L-11.5 h. D, clearly LD. 


SUMMARY and CONCLUSIONS 


1. Br. daigremontiannm (LSDP) shows different vegetative habitus accord- 
ing to photoperiodicity : — ultra-short days (<3 h. L) give rise to the «habitus» of 
fig. lespu, short days (3 h. L-11.5 h. L) the chabitus» of fig. Ispu, and long days 
(>12.5 h. L) the chabitus» of fig. lLpu. Flowering does not take place either in 
permanent extreme-short days, SD or LD, but only with the interaction LD + SD 
(ef. Resenpe, 1951a-1953b). ‘ 


a — The photoperivodicity limit between SD and LD (more or less 12 h. L 
— probably between 115/, h. and 12! h. L) — shows, however, mixed SD and LD 
characteristics (§ I and fig. 2) (cycles are always of 24 h.). 


b— The prolonged permanence of the plants in this SD-LD bordeline 
photoperiodicity slowly induces the SD «habitus» followed by that of LD (and some- 
times a «habitus» with mixed LD and SD characteristics — fig. 7) and than sometimes 
a floral «habitus» of low floral degree (§ II and figs. 5, 6) 


(1) Present unfinished experiments show that Br. Fedtschenkoi, a quantitative LSDP, 
behaves as LSDP when the photoperiod has the Lisbon greenhouse light intensity, but it may behave 
as a SDP when the intensity of light is that of the open air of Lisbon (ef. Perilla, Zeeuw.). 
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At this photoperiodicity the behaviour of Br. daigremontianum is therefore 
that of a SDP with very proximate upper and lower limits (more or less !/, h. differ- 
ence), i. e., it behaves something like an intermediate day plant (ALLARD). 


2. Tie experiments also show that floral impulse is originated by a specific 


balance between two types of antagonic hormonal constellations (ResenpE 1949 a- 
-1953b, Fisuer & Loomis 1954). either of these is specific for the floral state 
(Resenpe, ef. Sépixe) for, when they act singly, only vegetative «habitus» are pro- 
duced (SD vegetative habitus and LD vegetative habitus — ef. fig. 1). 

The joint action of the two hormonal constellations, at the photoperiodicity 
limit (12 h. L-12 h. D), in the above mentioned LSDP, helps to explain the nature of 
photoperiodic action on SDP and LDP, where the balance of the two hormonal con- 
stellations is not so evident. 


3. The assynchronic appearance of the different vegetative «habitus» and 
of floral initiation in plants of groups submitted during 19 months to the same photo- 
periodical conditions (12 h. L-12 h. D) shows also that, contrary to the author’s 
former opinion (Resenpe 1948b, 1949b, 1950), the annual endonomie rhythm does 
not seem to contribute towards flowering and pseudo-bulbil formation in Br. daigre- 
montianum (cf. ReseNDE 1953 b pag. 508-509 and here legend of fig. 1). 


4. In all experiments carried out since 1946 the author has always observed 
that with Bryophyllum and Ka/anchoé in general, and Br. daigremontianum in particular, 
the first sign of floral initiation is a diminished pigmentation (Resenpe 1948 a). 
Il- believes this chlorosis to be the cause of lethal state (ResexpE, 1951 b; Resenve 
& Viana) produced by flowering in Br. daigremontianum (cf. page 32, note). 


«habitus», resulting from the interaction LD —~SD). Flowering is induced through the interaction 

LD — SD. The floral «habitus» of plants maintained either in SD or LD, presents more distended 

internodes than that of vegetative plants in LD (only when floral impulse is weak are floral internodes 

short in SD — ef. Resenve 1953b, fig. 8). Bractea differ from leaves by absence of base shield, smaller 

size (decreasing with proximity to flowers and with increasing floral degree) and absence of pseudo- 

-bulbils (in normal conditions of light intensity — Resenpe 1948 a-1954c) ; pigmentation of leaves is 
less than in LD. 

3 lower figures: plants maintained permanently at 12"L-12" D: First figure (left to 
right) — a SD aspect that plants may present, at this photoperiodicity, for months; if they come from 
SD conditions they mantain this «habitus» for a long while; if they come from LD they either flower 
through interaction with the 12" L-12" D photoperiodicity, which functions as SD (ef. fig. 2), or they 
change, in this photoperiodicity, to this typical SD vegetative habitus (cf. text pg. 31-32). Second 
figure — habitus acquired after some mouths in 12" L-12" D, i. e., a LD «habitus» in the upper portion 
of the plant but with less distended internodes. Some of these LDH plants gradually acquire a floral 
state of low degree (third figure —cf. fig. 6b, ce), others regress to SDH and others develop mixed LD 
and SD chabitus» (cf. with fig. 7). From SD habitus, plants do not change directly to the floral state 
(cf. Resenve 1955 — grafts). The change of vegetative «habitus» and the passage to the floral state 
are determined, under these permanent 12" L-12" D photoperiodicity conditions, by slight variations 

in light intensity and temperature (cf. text). 
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Fig. 2* — Bryophyllum daigremontianum (R. Hamet et Perr.) Berg. a —d Fotos mostrando plantas 
com um estado floral de grau 1, i. e., distensio do caule em DC, com bracteas grandes, sem pseudo- 
-bolbilhos, mas ainda com pequena aba na base (Ct. Resenpe 1953 b, fig. 11, pl. 1,3). 
Tratamento: a — DN até 3/4/1954 (o comprimento do DN em Lisboa em 22 de Marco ¢ de 12",11 e em 
1 de Abril é de 12",36—cef. Tabela em Resenve 1955 pag. 278); LC em 5/4/1954; 12" L-12" E de 5/5/1954 
até 4 data das fotos; b —DN até 9/4/1954; DL de 12",5 L em 10/4/1954; 12" L-12" E de 5/5/1954 até 
a data das fotos; e—DN até 4/5/1954; 12"L-12"E de 5/5/1954 até a data das fotos; d— DN até 
4/5/1954; 12" L-12"E de 5/5/1954 até 5/6/1954; 6/6/—22/7/54 em DN; de 22/7/1954 até a data das 
fotos de novo em 12"L-12"E. Data das fvtos 29/11/1954 Estas plantas, que permanecem durante 
meses com o estado floral de grau 1 comecaram a mostrar ramificagées florais (nao visivel nas fotos) 
i. é6., um grau floral mais elevado, de 10 a 25/11/1954. As inflorescéncias ramificadas que daqui se 
desenvolveram, eram folhosas e mostravam um grau tloral entre 2 e 3. 

e—g. Plantas que passaram a 12" L-12"E so em 22/7/1954. Desde essa data até 4 data das fotos 
sempre em 12"1,—12"E. Em virtude de maior quantidade de DL (DN do verdo até 22 de Julho e 
algumas plantas ainda com 1 més de LC) interaccionando com a fotoperiodicidade de 12" L-12" E, as 
plantas, que receberam, como as de a —d, um impulso grau 1, passar2m mais cedo a mostrar ramifi- 
cacées florais (1 a 10/11/1954) i. ¢., aumento de grau floral. A diferenga na data do aparecimento 
destas ramificagdes é suficiente para que elas aqui ja se possam ver na foto. Data da foto: 29/11/1954 
Tratamento: e, g; DN até 21-6-1954; LC 21-6-1954; 12" L-12" E 22-77-1954 até a data da foto; 
f: DN até 21-7-1954; 12" L-12" E 22-7-1954 até 4 data da foto; como nos casos a—d formaram estas 
plantas também inflorescéncias folhosas de grau 3. Ressaltam daqui os 3 seguintes factos: 1. que a 
mesma fotoperiodicidade de 12" L-12" E tem uma acgio de DC mais enérgica se for precedida por um 
DL mais duradoiro. 2. que, para a mesma duracdo de DL, nao sao perceptiveis as diferencas que 
deviam causar no impulso floral a diferenca de duracdo do fotoperiodo: as acgdes dum DL de 12",5 L 
apenas ou LC durante um més sao idénticas (ef. foto a com 4). 3. tal como em permanente DC ou 
permanente DL um pequeno impulso floral aumenta de grau floral (Resenpe 1953 b, pag. 524 § 7), o 
mesmo sucede em permanente fotoperiodicidade de 12" L-12" E. Esse aumento de grau floral apareceu 
porém sé em Novembro, telvez pelo diminuir da intensidade de iluminagdo e temperatura, o que da 
a fotoperiodicidade de 12" L-12"E caracteristicas mais acentuadas de DC. Todavia o continuar em 
12" L nao deixa realizar inflorescéncias de grau superior a 3. 


* Os desenhos da fig. 1 foram realizados pela Sr.* Dr.* Marta José Viana; as fotos de todas as outras figuras pelo 
Sr, MANUEL MANARTE; a ambos os nossos agradecimentos. 
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Fig 3— B. daigremontianum. As 4 fotos sio também de 29-11-1954. Estas fotos, tiradas na mesma data 
das fotos da fig. 2, mostram-nos que plantas do mesmo grupo das plantas a—d da fig. 2 e do mesmo 
grupo das plantas e-g da fig. 2, tiradas para DC natural de Lisboa a 20-10-1954, florescem normal- 
mente nas estufas aquecidas (v. tab. de temperaturas em Resenpe 1953 b) do nosso Jardim e com o 
mesmo grau floral 100°/, do controle (fig. ¢), apenas mais atrasados. Como era de esperar estao mais 
aliantadas as plantas e — f do que as plantas a—d; as primeiras sdo do grupo e—g da fig. 2 € as 
segundas do grupo a—d da fig. 2. Tomando as figs. 2 e 3 em conjunto, e reparando que as fotos sdo 
tolas do mesmo dia, tem de se concluir: 1 que, como ja dissemos na fig. 2, a fotoperiodicidade 12" L 
-12"E tem um poder de DC mais préximo do éptimo quando é precedida dum DL mais duradoiro 
(fig. 2 e-9; fig. 3 e-f) 2. que a fotoperiodicidade de 12" L-12" E interacciona com DL de maneira a dar 
um impulso floral 100°/,, que sé se realiza porém em DC verdadeiro! Continuando as plantas em 
12" L-12" E, a realizagdo da inflorescéncia é muito morosa (ef. fig. 2 com fig. 3) e nunca se realiza 
100°/,. Assim, para o mesmo DL podemos deixar realizar maior ou menor quantidade floral; e, para a 
realizagio da mesma quantidade floral 100°/,, podemos suster a sua realizagaéo pelo emprego adequado 
da fotop. 12" L-12" E (ef. as fotos entre si). Este reconhecimento pode ter em floricultura grande 
utilidade 
Tratamento: a-b DN até 4-5-54; 12" L-12"E de 5-5-54 até 20-10-54; DN de 20-10-54 até a data das 
fotos. Ramificacdes florais visiveis a 10-11-54; c-d DN de 20-10-54 até 4 data da foto; indicios de 
ramificacées da inflorescéncia 10-15-11-54. e-f: DN até 21-6-54; LC em 22-6-54; 12" L-12" E 22-7-54; 
DN em 20-10-54. Indicios de ramificagdo da inflorescéncia em 4-11-54 g. Controle: sempre em DN nas 
nossas estufas ; indicios de inflorescéncia em 11-10-54. 
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Fig. 4— B. daigremontianum a. Piantas com «habitus» de DL em 12" L-12" E. Tratamento: DN até 
9-4-954 ; 12",5 L-11",5 E 10-4-54; 12" L-12" E em 5-5-54. Foto de 29-11-54. A planta arrosetou na foto- 
periodicidade de 12" L-12" E., como se vé nos entrends mais baixos, e foi depois passando lentamente 
a um «habitus» de DL — entrends longos, epinastia das folhas e formacao de «bolbilhos» — 5. amplia- 
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cao da parte superior de a—c. Planta em plena formacgdo de roseta=habitus de DC. Tratamento: DN 

até 20-6-54; LC 21-6-54; 12" L-12" E em 22-7-54. Foto de 29-11-1951.—d. ampliagao da parte superior 

de ec vendo-se com nitidez a hiponastia das folhas e a passagem dos entrenos longos a curtos na for- 
macao da roseta. 
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Bryophyllum daigremontianum (PDLC) — Flavio Resende ESTAMPA V 


Fig. 5 — B. daigremontianum a: Parte superior duma planta toda formada em permanente fotoperio- 
dicildade de 12" L-12" E: na parte inferior vém-se os entrends curtos do arrosetamento inicial, depois 
a planta passa a entrends distendidos (habitus de DL) como a pl. a-6 da fig 4. Mais tarde, pela 
acc4o de intensidade de iluminay4o mais baixa, arrosetou de novo sempre na mesma fotoperiodicidade. 
6: Planta, que como a planta a, se encontra desde a mesma data em 12" L-12" E, mostra a tipica dis- ™ 
tens4o caracteristica do iniciar floral normal e também bracteas grandes ainda com aha da base, mas 
ja sem pseudo-bolbilhos. Fotos de 9-2-55. Tratamento: a. DN até 3-4-1954; LC de 4-4-54 até 4-5-54; 
12" L-12" E de 5-5-54 até a data da foto —6: DN até 9-4-51; 12"5 L-11",5E de 10-4-54 a 4-5-24; 
12" L-12" E 5-5-54 até a data da foto. 
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Bryophyllum daigremontianum (PDLC) — Flavio Resende ESTAMPA VI 


f Fig. 6 — B. da‘gremontianum a — planta em floracdo normal 100°/, 
(controle): 5: planta florescida em fotoperiodicidade permanente de 
‘ 12" L-12"E. Esta planta tem um comportamento idéntico a planta 


a e & da fig. 4: passou a roseta quando entrou nesta fotoperiodi- 

cidade, depois a habitus de DL e depois floresceu. Este «habitus» 
floral de grau baixo é muito interessante pelo moroso na sucessdo das caracteristicas florais, desen- 
rolando-se assim novos tipos de bracteas: as bracteas mostram-se durante muito tempo com o tama- 
nho e forma de folhas em DL, diferindo delas apenas pela grande reducdo (seta simples) ou falta 
(seta dupla) de aba da base e de pseudo-bolilhos; sucedem-se assim 5 pares sem que aparecam as 
ramificacdes de inflorescéncia, so no 6.° par de bracteas, ainda tao grande como as folhas é que se 
vém as primeiras ramificacées e sd o 8.° par é que é de bracteas mais pequenas que as folhas, mos- 
trando, nas axilas, ramificagdes florais com botdes, — cf. com o controle em que so as bracteas ja bem 
menores que as folhas é que apresentam a falta de aba da base. Foto de 7-12-55. c— outra planta mos- 
trando um grau floral tao baixo como a planta da fig. 3 de Resenpe 1953 b (grau 1): triparticao do 
caule, brdcteas tio grandes como folhas mas sem aba da base, nem pseudo-bolbilhos. Foto 7-12-55. 
Esta é a planta da fig. 5 b. Tratamento: a—sempre em DN de Lisboa e florescendo normalmente em 
Outubro. 6—DN até 3-4-54; LC de 4-4-54 a 4-5-54; 12" L-12" E de 5-5-54 até a data da foto; rami- 
ficacdes florais visiveis em 29-10-55. e— DN até 9-4-54; 12",5 L-11",5E de 10-4-54 até 4-5-54; 12" L-12" E 

de 5-5-54 até 4 data da foto; ramificacao tripartida visivel a 21-3-55. 
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Bryophyllum daigremontianum (PDLC) — Flavio Resende 


Fig. 7 — B. duryremontianum. Planta desde 22-7-54 em 12" L-12"E 
mostrando um «habitus» nitidamente intermedidrio entre «habitus» 
de DL e de DC: a partir da seta para o vértice vém-se 5 pares de 
folhas mostrando hiponastia, separados por entrends curtos (DC) e 
mostrando uma enorme pujanc¢a de pseudo-bolbilhos e epinastia 
numa das folhas do penultime par (DL). Foto de 14 de Julho de 1955 
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NOVOS FUNGOS XYLARIA DE PERNAMBUCO 


por 


A. CHAVES-BATISTA 
e 
A. FERNANDES-VITAL 
Instituto de Micologis da Universidade do Recife — Brasil 
Publicacéo N.° 43 


(Recebido Abril 10, 1956 ) 


O trabalho em tela da-nos conta do estudo que os A.A. vém fazendo sobre 
os Xylariaceae de Pernambuco, desde 1948, sendo prdpriamente, uma continuagio, 
assim, de publicagdes anteriores. 

Agora sio apresentadas cinco espécies de Xy/aria, aparentemente novas, 
cuja descrigiéo entio oferecida. Os A.A. rebuscaram toda a literatura disponivel 
acerca de Xy/aria, sem conseguir entretanto identificar as espécies ora focalizadas 
com quaisquer outras préviamente publicadas, bem como compararam o seu material 
com a farta documentagio que ha, a propdsito desse género, também sem sucesso. 


XYLARIA ACERATA n. sp. 


Estado conidial ausente. 

Estromas cilindraceo-aciculares, solitarios ou cespitosos, simples, de super- 
ficie rugosa, lungitudinalmente fendilhada, amarela-esbranqguigada, de regiio basal 
marron-negra, 5-7.5cem de altura e 4-5mm. de diam.; Fig. 1. Exostroma em daas 
camadas, sendo a externa corticoso-farinacea e a interna carbonacea, negra; endos- 
troma da area periferica branca e area central marron-clara, rija, Fig. 2. Estipes 
rizomatosos, subterraneos, glabros, simples ou ramificados, negros e carbonaceos, 
externamente e brancos e lenhosos na interna, 1,5 5cems.<2-5mm com 
incrustagdes de areia. Peritécios globusos, elipsoides ou oblongos, 500-830 >< 480-600 u, 
imersos, carbonaceos, com paredes de 22.5-4du de espessura. Ascos cilindraceo- 
-clavados, 10U-115 x 5-7,5u, numerosvus, 8 esporos, e pedicelo até 75u de extensio. 
Parafises filamentosas, septadas, ramificadas, 1,5-2u de diam. Fig. 3. Ascosporos 
eliptico-alongadous, continuos, fuligineos, monosticos, 15-20 x 5-7 u. 

Sobre solo arenuso. Paulista. Leg. Sevexino José pa Sitva, 26-1-56. Tipo 
5282, Instituto de Micologia, Universidade do Recife. 


Status conidialis non visus. Stromatibus cylindraceo-acicularibus, solitariis 
vel caespitosis, simplicibus, rugosis, longitudinaliter rimosis, albolutescentibus, ad 
basim atro-brunneis, 5-7,5cm alt., et 4-Smm diam.; exostromata duo stratosa, 
corticoso-farinacea in superficie et carbonacea, nigra in area interna; endostromata 
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Mig 


Fig. 3—XYLARIA PAULISTANA — Batista & Virat n. sp.—Asco, pardfise e ascosporos — (Orig.) 
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alba sed centro brunnescentes. Stipi rhizomatosi, subterranei, glabri, simplices vel 
ramosi, nigri, carbonacei in surperficie, albi et lignosi in area centrali cum incrusta- 
tionibus arenosis, 1,5-5cem >< 2-5mm. Perithecia glubosa, ellipsvidea vel oblonga, 
5v0-830 >< 480-600 u, immersa, carbonacea, parietibus 22,5 45u er. Asci cylindraceo- 
-clavati, 100-115 x 5-7,5u plumiri, 8-spori, pedicelli usque 75u longi. Paraphysibus 
filiformibus, septatis, ramosis, hyalinis, 1,5-2u diam. Sporae elliptico-elongatae, 
continuae, fuligineae, monostichae, 15-20 x 5-7u. In terra arenosa, Paulista. Leg. 
Severino José pa Siva, Prov. Pernambuco, Brasil, Amer. Austr. 


XYLARIA CORDOVENSIFORMIA. n. sp. 


Estado conidiano ausente. 

Estromas erectos, encurvados, solitarios ou cespitosos, simples, cilindraceo- 
-clavados de apice estéril, acuminado, 10-25mm de altura e 1-1,5mm de diam., 
negros, nodulosos; exostroma carbonaceo, fendilhado; endostroma branco, fibroso. 
Estipes cilindraceos ou achatados, 5-13 mm de altura e 0,5-l mm de diam., pilosos, 
de base bulbosa, negros. Fig. 4. Peritécios globoides ou globosodeprimidos, 
380-660 =< 265-600u, imersos, monosticos, de paredes pouco espessas, 7,5-25u. 
Ascos cilindraceo-clavados, 60-68 x 4-5u, com pedicelo até 50 u de extensio, 8-espo- 
ros. Parafises filiformes, septadas, ramificadas, hialinas. Fig. 5. Ascosporos plano- 
-convexos ou elipsoides, fuligineos, continuos, monosticus, unigutulados, 7,5-11 > 4u. 

Sobre madeira. Camaragibe, Sio Lourengo. Leg. Sevexino José pa Sitva, 
26-1-56. Tipo, 5281, Instituto de Micologia, Universidade do Recife. 

Afim de Xylaria cordovensis Berk. 


Status conidialis absentis. Stromatibus erectis, curvatis, separatis vel caespi- 
tosis, simplicibus, cylindraceo-clavatis, ad apicem sterilibus, acuminatis, 10-25 mm alt. 
et 1-1,5 mm diam., nigris, nodulosis; exostromata carbonacea, rimosa; endostromata 
alba, fibrusa. Stipi cylindracei vel depressi, 5-13mm alt. et 0,5-l1mm diam., vestiti, 
ad basem bulbosi, nigri. Perithecia globvidea vel globoso-depressa, 380-660>265-6CU u, 
immersa, monosticha, parietibus 7,5-25u cr. Asci cylindraceo clavati, 60-68 >< 4-5u, 
pedicelli usque 50 u longi, 8-spori. Paraphysibus filifurmibus, septatis, ramosis, hyalinis. 
Sporae plano-convexze vel ellipsoideae, fuligineae, continuae, monostichae, uniguttu- 
latae, 7,5-11 x 4u. In ligno. Camaragibe, Sio Lourenco. Leg. Srverino José va 
Siva, 26-1-56. Typus 5281, Instituto de Micologia, Universidade do Recife, Prov. 
Pernambuco, Brasil, Amer. Austr. 

Affine Xylaria cordovensis Berk. 
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XYLARIA EXALBIDA n. sp. 


Estado conidiano ausente. 

Estromas cilindro-clavados, de apice obtuso, simples, solitarios, erectos, até 
3cm de altura e 0,4-0,7 cm de diam.; exostromas de consisténcia corticos9-farinacea 
na sua porcao externa, branco-sujo, aspero, irregularmente fendilhado, Fig. 6; na 
camada interna 6 negro e carbonaceo. Endostruma branco, macio. Fig. 7. Estipes 
cilindraceos, negros, glabros ou pilosos, 1-4 >< 1.5 3mms. Peritécios imersos, protu- 
berantes entretanto, oblongos, 385-800 >< 210-500 u, com ostiolo pertuso, monosticos, 
negros, com paredes de 16-56u de espessura. Ascos cilindraceo-clavados, 5-esporos, 
numerosos 50-65 x< 4-5u e pedicelo até 80 >< 2-2,5u. Pardfises filifurmes, ramificadas, 
hialinas, Fig. 8. Ascosporos plano-convexos ou elipsoides, fuligineus, unigutulados, 
continuos, monosticos, 8,5-10 x 4-5u. 

Sobre madeira. Tapera. Leg. A. Cuaves Batista, 26.1.56. Tipo, 5280, 
Instituto de Micologia, Universidade do Recife. 


Status conidial absentis. Stromatibus cylindraceo-clavatis, ad apicem obtusis, 
simplicibus, solitariis, erectis, usyue 3>0,4-U,7 em; exostromata duo stratosa, 
superficialiter corticoso-farinacea, albocinerea, aspera irregulariter rimosa et nigra, 
carbonacea in facie interna; endostromata albida, mollia. Stipe cylindrico, nigro, 
glabrato vel vestito, 1-4 >< 1,5-3mm. Peritheciis immersis, protuberantibus, oblongis, 
385-800 >< 21U-500 u, ostivlatis, monostichis, nigris, parietibus 16-56u er. Asci cylin- 
draceo-clavati, 8-spori, plumiri, 50-65 >< 4-5u; pedicelli usque 80 > 2-2,5u. Paraphy- 
sibus filifurmibus, ramosis, hyalinis. Sporae plano-convexzae vel ellipsoideae, continuae, 
fuligineae, uniguttulatae, monostichae, 8,5-10><4 5u. In ligno. Tapera. Leg. A. Cuaves 
Barista, 26.1.56. Typus 5280, Instituto de Micologia, Universidade do Recife, Prov. 
Pernambuco, Brasil, Amer. Austr. 


XYLARIA PAULISTANA nn. sp. 


Estado conidial ausente. 

Estromas gregarios, isolados ou cespitosos, clavados, cilindraceos ou oblon- 
gos, simples ou em formagdes digitiformes, porém reticulados de branco, com aspecto 
marmorizado, 1-5,5ems de altura e 0,2-2cm de diam., inteiramente férteis, de super- 
ficie fendilhada, Fig. 9; endostroma branco, macio. Fig. 10. Estipes — cilindraceos, 
glabros, 0,2-0,8 >< 0,2-0,4ems, negros. Peritécios globoides ou ovoides, por mutua 
pressio, protuberantes, 800-1225 >< 580-1000 u, carbonaceos, monosticos, tendo pare- 
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Fig. 5 — XYLARIA CORDOVENSIFORMIAE — Barista & Virat n. sp. — Asco e pardfise — (Orig.) 
(a esquerda). 


Fig. 8— XYLARIA EXALBIDA — Barista & Vinat n. sp. — Aseo e parafises — (Orig.) (a direita). 
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des de 37,5-72,5u, de espessura. Ascos cilindraceo-clavados, 57,5-75 < 4-5u, octos- 
poros, com pedicelo até 11Uu de extensiio. Pardfises filamentosas, simples, hialinas, 
Fig. 11. Ascosporos plano-convexos, fuscos, continuos, monosticos, 8,5-11><4-5u, 

Sobre cértex de arvore. Tapera, Leg. A. Cuaves Batista, 26.1.56. Tipo, 
5283. Instituto de Micologia, Universidade do Recife. 


Status conidiaiis non visus. Stromatibus gregariis, solitariis vel caespitosis, 
clavatis, cylindraceis vel oblongis, simplicibus vel digitiformibus, nigris, sed albo- 
-reticularis, marmoreis, 1-5,5cm alt. et 0,2-2cm diam., ex toto fertilibus, rimosis ; 
endostromata alba. Stipi cylindracei, glabri, 0,2-0,8 <0,2U,4em nigri. Perithecia 
globoidea vel ovoidea per mutuam pressionem, protuberantia, 80U-1225 >< 580-1000 u, 
carbonacea, monosticha, parietibus 37,5-72,5 u er. Asci cylindraceo-clavati, 
57,3-75 4-5u, octospori, et pedicelli usque 110u longi. Paraphysibus filifor- 
mibus, simplicibus, hyalinis. Sporae plano-convexae, fuscae, continuae, monostichae, 
8,5-11 >< 4-5u. In cortice arbureum. Tapera. Leg. A. Cuaaves Barista, 26.1.56. 
Typus 5283. Instituto de Micologia, Universidade do Recife, Prov. Pernambuco, 
Brasil, Amer. Aust. 


XYLARIA REPERTA n. sp. 


Estado conidial desconhecido. 

Estromas negros, simples ou bifurcados, isolados ou cespitosos, 12-25 mms 
de altura e 2,5-4,5 mms de didmetro, cilindro-clavados de apice agudo, Fig. 12; exos- 
troma carbonaceo, rugoso, fendilhado; endostroma branco, sdélido, de consisténcia 
firme. Fig. 13. Hstipes cilindraceos ou achatados, negros, pilosos, 0,3-10 >< 1-2 mms. 
Peritécios subglobosos ou deprimidos lateralmente, 380 585 x 250-500 u, imersos, 
monosticos, de ostiolo pertuso e paredes de 20-45 u de diam. Axcos cilindraceo-clava- 
dos, 47,5-57,5>< 5u, numerosos, 8 esporos, e pedicelo até 70u de comprimento ; 
parafises filiformes, simples, hialinas. Ascosporos elipsoides, marrons, continuos, 
monosticos, 7,0-9 < 4-5 u. 

Sobre madeira. Moreno. Leg. S+vertno José pa Sitva, 26.1.56. Tipo 5279, 
Instituto de Micologia, Universidade do Recife. 


Status conidialis non visus. Stromatibus nigris, simplicibus vel bifurcatis, 
separatis vel caespitusis, 12-25mm alt. et 2,5-4,5 cylindraceo-clavatis, ad apicem 
acutis, exostromata carbonacea, rugusa, rimosa; endostromata alba. Stipi cylindracei 
vel depressi, nigri, vestiti, 0,8 10> 1-2mm. Perithecia subglobusa vel lateraliter 
depressa, 380-555 >< 250-500 u, immersa, monosticha, ostiolata, parietibus 20-45 u er. 
Asci cylindraceo-clavati, 47,5-57,5 =x 5u, plumiri, 8-spori, pedicelli usque 70 u longi; 
paraphysibus flliformibus, simplicibus, hyalinis. Sporae ellipsoideae, brunneae, conti- 
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Fig. 11 — XYLARIA ACERATA — Batista & Virat n. sp. — Asco e parafiises — (Orig.) 
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nuae, monostichae, 7,5-9 < 4-5u. In ligno. Moreno, Leg. Severtno José pa Sitva, 
26.1.56. Typus 5279, Instituto de Micologia, Universidade du Recife, Prov. Pernam- 
buco, Brasil, Amer. Austr. 


SUMMARY 


This is a continuation of other papers the authors have written about fungi 
of the genus Xylaria. 

Now five new species are described so named: Xylaria acerata, X. cordo- 
vensiformiae, NX. exalbida, X. paulistana and X. reperta, all of them collected in 
Pernambuco, Brazil. 
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Novos fungos «Xylaria» de Pernambuco — A. C. Batista e A. I. Vital ESTAMPA I 


Fig. 1— XYLARIA ACERATA — Barista & Vivat n. sp. 
— Estromas deixando ver estipes subterrineos — (Oriy.) 


Fig. 2— XYLARIA ACERATA — Barista 

& Virat n. sp. — Cortes transversos de estro- 

mas salientando a area central marron do 
endostroma — (Or/q.) 


Fig. XYLARIA CORDOVENSIFOR- 
MIAE — Barista & Virat n. sp. — Estromas 
— (Orig.) 
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Fig. 6—XYLARIA EXALBIDA — Barista & n. sp. 
— Estromas — (Oriq.) 


Fig. 7— XYLARIA EXALBIDA — Bartsva 

& Vira n. sp.—Cortes transversos do estroma 

salientando a disposiy4o monostiac das peri- 
técias — (Orig.) 


Fig. 9 -— XYLARIA PAULISTANA — 
Batista & Virat n. sp. — Tipos de 
estromas — (Oriq.) 
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Fig. 10 —-NYLARIA PAULISTANA — 
Barista & n. sp.—Corte transverso 
de estromas (Oriq.) 


Fig. 12— XYLARIA REPERTA — 
Batista & Vitat n. sp. — Estromas — 
(Orig-) 


Fig. 15 — XYLARIA REPERTA — Batista & Virat. 

n. sp. — Cortes transversos de estromas exibindo 

peritécias de estagios distintos de desenvolvimento — 
(Orig.) 
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THE WEST AFRICAN SPECIES OF ELYTRARIA (ACANTHACEAE) 
A TAXONOMIC AND CYTOLOGICAL STUDY 


by 


J. K. MORTON 
Department of Botany, University College of the Gold Coast 


(Received April 2, 1956) 


Elytraria L. C. M. Ricttarp is a nomen genericum conservandum published 
in 1803 in Micnacx, Flora Boreali Americana. The older name Tubiflora GmE.in 
published in 1791 in the thirteenth edition of the Systema Natura must therefore 
be rejected. 

In West Africa the genus is represented by three species. The nomenclatare 
of two of these is confused, due partly to the failure of many workers to recognize 
them as distinct, and partly to their confusion with allied species in America and 
Asia. The third species is of recent discovery and is here described for the first time. 

Elytraria marginata was described in 1805 by Vant in the Enumeratio 
Plantarum, 1, 108, from a specimen collected in Guinea by Tuownnixa. It is clear 
from THONNING’s own description of this species published in 1827 in Scuumacner & 
TuonsixG, Beskrivelse af Guineeiske Planter 9, that both Vanu’s description and 
name were adapted from THONNING’s manuscript notes. It has not been possible to 
examine THONNING’s specimen, which appears to have been misslaid, and an attempt 
by Mr. Apbams to locate it in Copenhagen was not successful. However the descrip- 
tions of this plant are detailed and accurate and can be identified with reasonable 
certainty. Another discription of this species, also under the same name, was published 
by Pauisor pe Beatvvols in 1807 in the Flore d’Owaré et de Benin, Il, 58, t. 93 based 
on a specimen, in Hers. B. M., collected by Don on Sido Tomé. Cuarke in the 
Flora of Tropical Africa, V, 509, while referring to this species, states that, «It does 
not appear to be #. marginata Vaunu but is the E. marginata of Beavvots». This 
suggestion that the plants of Vant_ and Bravvois were different does not appear to 
be justified, for the descriptions agree very closely and, in our opinion, can only 
apply to the plant to which they are here attached. The only important difference is 
that VanHu’s plant is described as having radical leaves, where as this species usually 
has the rosette of leaves born on a stalk of varying length, but on occasions sessile 
or almost sessile plants occur. 

Elytraria marginata has, for some time, been included in /. acau/is (Livy. f.) 
Linpav, a name which is based on Justicia acaulis Linn. f. described in the Supp/e- 
mentum Plantarum, p. 84, in 1781, from Indian material and transferred to Elytraria 
by Liypavu in 1897 (Linpavu in and PrantL, Nat. Pflanzenfam. Nachtr. 
Zum ILIV, 304). Vant gave the name LF. crenata to this species and cited the 
Linnean name as a synonym, hence VHt’s name is illegitimate. L. marginata is quite 
distinct from FE. acaulis, being readily distinguished by leaf and floral characters. 
It has, on occasions, been confused with the New World species LZ. tridentata but it 
can be separated from this by the absence of a distinct keel on the bracts. De 
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Witpeman and Duranp gave the name Tub/flora paucisquamosa, to plants of 
E. marginata collected in the Congo, because of their resemblance to E. squamosa, 
a New World species closely allied to, or conspecific with, 2. tridentata. 

Elytraria lyrata was first described by Vaunt in 1805 (I. c., p. 106) from 
Indian material. For many years this plant has been regarded as conspecific with 
E. acaulis (Lixy. f.) Linpav, but in the opinion of the writer the two are distinct, 
and the name EL. /yrata should therefore be retained. E. acau/is differs from FE. lyrata 
in the following characters: — plant usually larger; leaves elliptic to obovate not 
spathulate, crenate not lyrate, and without the large entire terminal lube; pubescence 
in centre of rosette and on under side of leaves denser and longer; sterile bracts 
greyish green in colour, larger, closer together and not tightly clasping the scape, 
narrower and with a long point at the tip; floral bracts greygreen, larger, more 
pointed, with a lanate margin and very narrow membranous border. Vaur described 
E. acaulis (under the name ZL. crenata) in some detail, but his discription of E. lyrata 
is less detailed. In both cases, however, there can be no doubt as to which plant is 
referred to, for the leaf of E. acaulis is described as «ob/ongis crenatis» and that of 
E. lyrata as «lyrato pinnatifidis laciniis, terminalihus integerrimis». The typs of 
Justicia acaulis Lixy. f. (28/11 in the Linnean Herbarium) has been examined and 
closely matches Vauu’s description of E. crenata. It is quite distinct from West 
African and Indian material of E. lyrata. 

Both these species are native to, and widely distributed in the Indian sub- 
-continent. In Africa £. acaulis is only known to occur as a recent introduction in 
East and South Africa. E. lyrata occurs in West Africa where it is in all probability 
an introduction. However, besides being mainly found as a weed in semi-shaded 
places near human habitation, and along paths and roads etc., it also occurs in natu- 
ral communities under fringing forest and along the banks of rivers and streams. | 
Hence the possibility that this species may be native cannot, at the moment, be ruled 
out, though this appears to be most improbable. 

The third species, H. maritima Morton is of recent discovery and at the 
time of writing is only known from the Ivory Coast and the Western part of the 
Gold Coast, where it grows in abundance on the strand under coconut palms. It has 
a characteristic appearance due to the much-branched prustrate stem, smaller size, 
and short erect flowering scapes. 

In the Flora of Tropical Africa, V, 28, CLARKE combines EL. marginata and 
E. lyrata under the name E. crenata, a proceedure which is also adopted in the 
Flora of West Tropical Africa, Il, 261, but under the name Z£. acaulis; his reason 
for so doing being that «intermediates so unite these two extremes that they cannot 
be held distinct». We are unable to accept this contention, for in our experience 
these two species are readily distinguishable both in the herbarium and in the field. 
The possibility that hybrids may occur cannot be ruled out, but it is significant that 
no such plants have been encountered by the writer, despite the abundance of these 
species in th Gold Coast and their frequent occurrence in tiie same locality, often 
growing side by side. Further, both these species and EZ. maritima have been grown 
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together in cultivation for several years, during which time they flowered continu- 
ously and spontaneously raised several generations of inumerable individuals, none 


of which displayed any signs of intermediate characters. Hence we feel justified in 
treating these three plants as distinct species. 


KEY TO THE SPECIES 


1) Leaf lyrate, spathulate, rounded towards the apex 


Leaf entire or obscurely serrate, triangular at the apex .......... 2 

2) Plant erect with a solitary, usually stalked rosette............... marginata 
Plant prostrate with many small rosettes of leaves............... maritima 


DESCRIPTIONS OF THE SPECIES 


Elytraria marginata THoxxinc ex Vani, Enum. Pl. I, 106 (1805). 
Scuumacuex & Tuonnixe, Beskr. Guin. Pl. 9. (1827). P. de Beauv. Fl. Owar. et 
Benin. Il, 58, 1. 93 (1807). Hooker, Niger Flora, 477 (1849). 2. acaulis Huren. & 
Daiz. Fl. W. Trop. Afr. Il, 261 (1931) pro parte. E. crenata in Dyer, FV. 
Trop. Afr., V, 27 (1899) pro parte, nomen illegitimum. Tuhiflora paucisquamosa De 
Witvemay & Duranp, Compt. Rend. Soc. Bot. Belg, XXXVII, 42 (1899). 

An erect annual herb up to 30cm. in height but usually less. Stem unbran- 
ched (except when damaged) stout erect and thinly pubescent, with a rosette of leaves 
at the apex (usually 5 to ldem. above the ground). Leaves oblanceolate, up to about 
1Vcm. long, bluntly acute, tapered into a long, winged petiole at the base; margin 
entire or at most very obscurely sinuate, never crenate or lyrate, thinly ciliate; upper 
surface dark green, thinly pubescent especially around the base of the mid-rib; lower 
surface glaucous, with prominent pubescent veins. Jnflorescence of one or several 
elongate stout unbranched bracteolate scapes in which the floweriag portion greatly 
exceeds the non-flowering base (by 5 to 1 or more); bracteoles ovate acuminate very 
sliqhtly keeled at the base, not overlapping. Floral bracts ovate acuminate with a 
narrow scarious ciliate margin. Lateral floral bracteoles narrowly ob-lanceolate, boat 
shaped, with a narrow scarious margin, ciliate in the upper parts and on the keel. 
Bracts, bracteoles and calyx not red flushed. Calyx with a scarious ciliate margin, 
posterior segment ovate acuminate, lateral segments narrower, acuminate. Coro/la 
white, 7.5mm. long from the base of the tube to the tip of the upper lobes; lip 3 
lobed, lateral] lobes rounded, not emarginate, reflexed, central lobe deeply concave 
and upturned. Capsu/e exceeding the bracts, 65mm. long <x 2mm. broad, narrowly 
conical with straight sides and a blunt tip. Seeds c. 0.8 =< U.6 mm. coarsely wrinkled, 
pale brown, glossy, with small lighter coloured granulation. 
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Habitat. Commonly encountered on the forest floor and along forest paths. 
Also occurring as a weed in more or less shaded situations 


Sierra Leone. Kasawa forest reserve, King 2U8B (K.); York Pass, Jones 183 (K.); 
Lowoma, Fisher 47 (K.): Yombana, Thomas 4015 (K.); Gegbwema, Deighton 
402(K ); near Newton, Deighton 1485 (B. M., K.); Kamalu, Thomas 394 
(K.); Mamunta, Deighton 4932 (K.). 

liberia. Grand Bassa, Vogel 93 (K.); Sinkor, Barker 1384 (K.); Soplima, Vonjama 
Dist. Baldwin 10023 (K.) and 10025 (K.); Bubei Mnt. Sanokwele Dist. 
Baldwin 12503 (K.); without locality, Bunting 44 (B. M.) and Dinklage 
3297 (B. M.). 

Gold Coast. Aburi, Akpabla 618 (G. C.); Pawtroase, Adams 389 (G. C.); Tafo, 
Lovi 3771 (G. C.); Ajena, Morton GC 8021 (G. C., K); Obuasi, Andoh 
4216 (K.); Sefwi, Adams 2072 (G. C.); Amantia, Ashanti, Jrvene 444 
(G. C., K.). 

Togo. Lome, Warnecke 467 (B. M.); Bismarkberg, Buttner 173 (B. M.). 


Nigeria. Okomu F. R. Benin, Brenan 8464 (F. H. I., K.) and 8507 (B. M., F. H. 
I., K.); Oyo-Busogboro, Chizea F. H. I. 23962 (F. H. I., K.); Jemoa 
Sanga River F. R. Keay F. H. 1. 22260 (F. H. 1., K.); Usonigbe F. R. 
Benin Prov. Keay & Onochie F. H. I. 20501 (F. H. I., K.); Owo F. R. 
Ondo Prov. Jones 3475 (F. H. I.); Ondo Prov. Jones F. H, I. 20209 
(F. H. I., K.); Oyo Gambari F. R. /dahusa F. H. 1. 23880 (F. H. I., K.); 
Oyo, Onochie F. H. I. 7887 (F. H. 1.); Idanre F. R. Oudo, Onochie F. H. I. 
33387 (F. H. I., K.); Omo F. R. Onochie F. H. I. 15511 (F. H. 1., K.); 
Onitcha, Barker 1302 (K.); Lagos, Millen 24 (K.); Lagos, Dalziel 1140 
(K.); New Calabar, Holland 138 (K.); Oban, Talbot 386 (B. M., K.); 
Safoba, Benin, Meikle 616 (K.); Akure F. R. Onochie F. H. I. 20209 (K.); 
Lokoja, Dalziel 198 (K.). 

British Cameroons. Kumba, Olorunfemi 30572 (K.); Yaundes Station, Zenker & 
Staudt, 48 (K.); Bipinde, Zenker (B. M., K.); Batanga, Bates 190 (B. M., 
K.); Wum, Bamenda, Ujor 30457 (K.); without locality, Staudt 453 (K.); 
Preuss 4182 (B. M.) and 291 (B. M.), Bates 1516 (B. M.) and 1444 (B. M.). 

French Cameroons. Duala, Dalziel 8147 (K.). 

Fernando Po. Mann 26 (K.); Vogel 75 (K.). 

S80 Tomé. Don (B. M.); Watt 7382 (B. M.). 

Principe. «ell 690 (B. M., K.). 

Spanish Guinea. Tessman 518 (K.). 

Gabon. Gaboon River, Mann 1002 (K.). 


Belgian Congo. Senlike on R. Congo, Kassner 3075 (B. M., K.); Leuki, Toussaint 
2297 (K.); Tangambi to Ngazi road, Louis 295 (K.). 
Angola. Curror s. n. (K.); Gossweiler 7132 (B. M.). 
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Fig. 1 — Elytraria maritima Morton 
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Elytraria lyrata Vaut, Enum. Pl. I, 106 (1805). £. acaulis Hurcn. & Dawz. 
Fil. W. Trop. Afr. ll, 261 (1931) pro parte. E. crenata Cuarke in Dyer, Fl. Trop. 
Afr. V, 27 (1899) pro parte, nomen illegitimum. 


A low annual or short-lived perennial herb, with a basal rosette of leaves 
closely adpressed to the ground, and with slender stiffly erect flowering scapes. 
Leaves up to about 15cm. long and 4cem, broad, spathulate with a rounded or 
obtusely pointed apex and gradually tapered into a short stiff petiole, margin lyrate 
in the lower 2/3rds. and often thinly ciliate; upper surface dark green, glabrous 
save for scattered hairs on the main veins, especially towards the base; lower surface 
glaucous, glabrous, but with prominent pubescent veins. Jnflorescence a stiff, slender 
erect branched or simple scape, reaching lOcm. in height, and with a flowering 
portion 3 to Sem. long; bracteoles small ovate acuminate not or only very slightly 
keeled. Floral bracts broadly ovate acuminate, with a narrow scarious margin, 
densely fringed with cilia in the upper part. Lateral floral bracteoles narrowly 
lanceolate, boat-shaped, with a scarious margin ciliate in the upper parts and on the 
keel. Bracts, bracteoles and calyx flushed with dark red at the tip. Ca/ya with a 
searious ciliate margin, posterior segment ovate obtuse, lateral segments narrower 
blunt. Corolla white 9 to 10mm. long from the base of the tube tu the tip of the 
upper lobes, tube long and narrow, lip 4.5 to 5mm. brvad with three emarginate 
flat lobes. Capsule exceeding the bracts, 6.5mm. long<2mm. broad, the sides 
gradually rounded into an acute tip. Seeds, average size 0.8 >< 0.6mm. coarsely 
wrinkled, pale brown, glossy, with small lighter coloured granulations on the surface. 

Ilabitat. A common weed of shaded bare ground, freyuently occurring 
under trees in towns and villages and occasionally along forest paths, in fringing 
forest and by watercourses. 


Gold Coast. Cape Coast, Brass s. n. (B. M.); Achimota, Brohbes Kyei s. n. (G. C.); 
Dodowa, Morton G C 8525 (G. C.}; Akuse to Kpong, Morton A5 (G. C., 
K.); Apedwa, Morton A933 (G. C.); Odumase, Jrvine 2103 (G. C.); Akwamu 
West, Adams 512 (G. C.). 

Belgian Congo. Cong Basin, Vermoesen 1757 (K.). 

Angola. Funga, Gossweiler 9269 (K.); without locality, Welwiteh 5210 (B. M.), 5156 
(B. M., K.), 5157 (B. M., K.), 5209 (B. M., K.), 4996 (B. M.), 5639 (B. M.) 
and 5289 (B. M.). 


Elytraria maritima J. K. Morton sp. nov. 

Herba perennis, E. marginatae Vaut similis, sed differens minore magnitudine 
caule ramoso et prono, verticillis foliorum in nodis, et secapis brevibus erectis et 
florentibus. 

Habitat humum arenosam sub Cocos nucifera. 

Typus. Morton G C. 9451, Princestown, Gold Coast. 

A small prostrate perennial herb producing erect flowering scapes up to 
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Fig. 2— Elytraria marginata Vani 
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Fig. 3—Elytraria lyrata 
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about 5em. in height. Similar to 2. marginata but differing in having a much 
branched creeping stem which roots at the older nodes. Leaves almost sessile with 
scattered hairs on the upper surface, margins obscurely serrate. Jnflorescence much 
shorter than in EL. marginata, up to Sem. long and with proportionately fewer flowers. 
Corolla with the lateral lobes of the lip entire and spreading; tube 7 to 8 mm. long 
from the base to the tip of the upper lobes. Capsule slightly shorter, not exceeding 


6 mm. <2 mm. Bracts slightly smaller and with a shorter acumen. Seeds without 
granulations on the surface. 
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Habitat. Only known from under coconut palms near the coast in the west 
of the Gold Coast and in the Ivory Coast, where this plant forms large patches on 
the almost bear sand. 


lvory Coast. Forét de Yapo near Abidjan, Boughey G C 14539 (G. C.). 


Gold Coast. Princestown, Morton A 326 (G. C.) and G C 8451 (G. C., K.); Ancobra 
River, Cudjoe 123 (G. C.). 


58 ; J. K. MORTON 


CYTOLOGY 


Chromosome counts were obtained for all three species, from squash prepa- 
rations of root-tips collected from mature plants. Fixation was in 1:3 acetic acid: 
absolute alcohol and staining in aceto-carmine after hydrolysis for about 10 mins. in 
normal hydrochloric acid at 60°C. The illustrations are camera-lucida drawings from 
these preparations. 

All three species were found to have a diploid number of 38. As in many 
members of the Acanthaceae, the chromosomes are very small, especially in 
Elytraria maritima in which they are little more than half the size of those in the 
other two species. 

As far as is known the only other species of Elytraria for which a chromo- 
some count is available is the American species E, virgata Micux. for which Grant 
(1955) obtained a diploid number of 50. 


EXPLANATION OF FIGURES 


Figs. 1 to 3 — A, side view of corolla <4; B, tip of corolla x6; C, bract <7; D, side view of 
bracteole >< 7; E, posterior view of bracteole; F, capsule and calyx x7; G, seed ><35. Habit 
drawing 

Fig. 4— Mitotic chromosomes in the West African Species of Elytraria. 1, E. maritima Morton, 
2n=38, 3300. 2, marginata Vaut, 2n=38, 3300. 3, EL. lyrata Vaur, 2n=38, 3300. 
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NOVAS OBSERVACOES EM TORNO 
DE CONIDIOBOLUS UTRICULOSUS Bref. 


por 


A. CHAVES-BATISTA 
e 
A. FERNANDES-VITAL 
Instituto de Micologia da Universidade do Recife — Brasi! 
Publicacdo N.° 35 


(Recebido Abril 20, 1956) 


Em prosseguimento ao intercimbio ciéntifiico que estamos realizando com as 
Instituigdes Nacionais interessadas de alguma forma pelo progresso da Micologia, 
recebemos do Dr. Evrico A. F. da Marra, pesquisador do Instituto Biolégico, Bahia, 
a cultura de um fungo que o Dr. Domixaves, do Instituto de Saide Publica, 
isolara do ar atmosférico, na cidade do Salvador, Bahia, sob o nimero 192, em 
Abril de 1955. 

Despertou-nos vivo interésse ésse material, muito embora nio lograssemos 
éxito inicial nos transplantes. 

Novo cultivo nos fui enviado posteriormente pelo Dr. Marra, atendendo 
agora a uma nossa solicitacio. Desta feita obtivemos resultado na transferéncia do 
fungo para outros meios de cultura, em placas de Petri. 

Identificamo-lo como Conidiobolus utriculosus Bref.. Havia, porém, o 
trabalho recente de Viecas e Trrxeika (1954), sobre Gsse mesmo fungo, assina- 
lando a sua ocorréncia, no Brasil, pela primeira vez, e isso eliminaria a razio 
de ser desta publicagio. Entretanto a observagiio de alguns factos aparentemente 
novos, — confirmando a suposigio de VieGas quanto a natureza das dilatagdes dos 
chamados pélos dos clamidosporos-microprospordngios, 0 comportamento homo- 
géneo do fungo em diferentes meios de cultura, a produgio de zigosporos, a eleigio 
de uma nova técnica para a analise comparativa das estruturas de reproducio 
projetadas na tampa das placas de Perri, além da circunstincia de o isolamento 
do fungo provir do ar atmosférico, induziram-nos 4 elaboragio do presente trabalho. 


CONIDIOBOLUS UTRICULOSUS Bref. 


No meio de malte-agar o fungo desenvolve-se amplamente, dando coldnias 
brancas, efusas, que atingem 7 cm. de diimet., ao cabo de 72 horas, de aparéncia 
pulverulenta a principio e depois granular, sendo o reverso plano, de cdr creme, 
& temperatura ambiente de 26-28° C. 

Idéntico comportamento observa-se sobre os meios de batatinha-agar e de 
Sabouraud, 

Quanto ao meio Czapek-agar o crescimento do fungo processa-se de modo 
restrito, as colénias nio ultrapassando 3,5 em. de didmet., até aos 8 dias, e mo 
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trando-se de aspecto farinoso, brancas, de reverso plano, porém branco, igualmente, 
i temperatura ambiente de 26-28° C. 

O micélio apresenta-se superficial e submerso, muito ramificado, muito rico 
de matéria oleaginosa, e multinucleado, tendo hifas cilindricas, septadas, hialinas, 
de 5-10 » de didm., heliotrépicas. Do micélio erguem-se esporangidforos aéreos, 
simples, de base cilindracea, e apice em tronco de cone, 12,5-17-5 4 de diim., Fig. 1, 
cada esporangidforo originando um unico prosporangio acrégeno. 

Os prosporingios de forma globosa e paredes lisas, sio hialinos e contém 
glébulos de gordura, medindo de 20-45 u de diam., Fig. 2. 

No curso do seu desenvolvimento, os esporangidforos, de citoplasma bastante 
vacuolizado, absorvem agua e 0 vacuoma reduz-se entio a um unico e grande vactvlo, 
que repele o citoplasma para a periferia do corpo celular e com intensidade maior 
para a regiao apical, que se dilata, constituindo o prosporangio. Um septo individua- 
liza depois o prosporangio, sem formacaio de columela, e quando a pressio hidros- 
tatica atinge o seu climax, no esporangiéfuro, o prosporangio, ja amadurecido, 
é projetado a disténcia, numa descarga semelhante 4 que ocorre com os fungos 
Empusa. 

Os prosporangios projetados do esporangidforo sio pegajosos e aderem 
facilmente 4 tampa das placas de Perri, ou outro substrato, produzindo um halo 
hialino; nessas condigdes apresentam geralmente uma papila basal conoide, mostrando 
-se piriformes. Germinam com a emissio de um ou mais tubos germinativos, como 
se féssem verdadeiros conidios, (Fig. 3), ou indiretamente, formando prosporangios 
secundarios (Fig. 7) ou terciarios; nio conseguimos denotar a evolucio do prosporangio 
em esporangio, 0 que alias tem ocorrido também com todos os pesquisadores que tém 
trabalhado com os fungos Conidiobolus, desde BrereLp, e 6 salientado por 
LanxGeron (1952). Dai a designagio de conidios, em virtude de o citoplasma nao pro- 
duzir esporangiosporos. Embora essa denominagio seja a mais usual, preferimos 0 nome 
de prosporangio dado por JLANGERON, por ser mais consenténeo com a natureza dessa 
estrutura esporoldgica. Bessey, tratando de Conidiobolus, diz que cits asexual spores 
are conidia». 

Ao contrario do que outros autores tém verificado, conseguimos constatar 
em culturas jévens, & temperatura ambiente, a produgio de clamidosporos. Essas 
estruturas, 4s vezes numerosas, apresentam-se como prosporangios, peludos, de 
paredes um tanto espéssas; outras vezes essa vilosidade dos clamidosporos termina 
numa dilatagio, consoante Martin observara, desde 1925, para o seu Conidiobolus 
villosus. A nosso ver, tais dilatagdes compdem-se, efectivamente, de microprosporangios, 
Fig. 4; Viecas e Terxerra designaram-nas «pequenos conidios secundarios», sendo 
assim, os primeiros Autores(1954) a admitir que essas estruturas funcionariam como 
érgios de reproducio. Agora observamo-las em germinagiio, confirmando-se assim 
a suposigao supramencionada. Esses microprosporangios desenvolvem-se raramente 
na superficie das colénias, sdbre os meios artificiais de cultura; entretanto sao 
bastante frequentes sdbre a tampa das placas de Perri. Assemelham-se, pela sua 
distribuigio em tdérno dos clamidosporos, as frutificagdes de Cunninghamella, Fig. 5, 
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e a sua observacio 6 extremamente facilitada com a deposicio de uma gota de fucsina 
lactica de CARMICHAEL sObre o halo prosporangial da tampa das placas de Petri e leve 
assentamento da laminula sébre a area entdo corada, para o exame directo ao micros- 
cépio, quer com objectiva seca, quer sob imersio, segundo técnica idealizada por 
A. F. Vira. 

Quando os clamidosporos sio simplesmente peludos, os pélos envolvem-nos 
por completo e se caracterizam como filamentos nav ramificados, de extensio mais ou 
menos uniforme, cérea de 10 pn, hialinos. 

A produgio de zigosporos foi assinalada nos meios de malte-agar, batatinha- 
agar e Sabouraud, em decorréncia 4 conjugagio de duas hifas distintas, ou de uma 
hifa e um prospurangio ainda nfo diferenciado. Os zigosporos sao globosos, de paredes 
espessas, aparentemente tuberculados, até 60 u de diaim., sub-hialinos ou amarelados, 
abundantes, Fig. 6. 

Um fato interessante que deve ser apontado no estudo déste fungo 6 o da 
auséncia de discrepdncia dos caracteres morfoldégicos, inclusive dimensionais, para os 
meios de cultura com que trabalhamos. Nao sdmente o tamanho dos prosporingios, 
mas a natureza, o tipo de todas as estruturas do fungo foram sewpre as mesmag, nos 
meios de malte, Sabouraud, Czapek e batatinha-agar. 

O organismo em tela tem a sigla IMUR, 638, no Instituto de Micologia, 
da Universidade do Recife, sendo legador: Dr. Eurico A. F. pa Marta. 


ABSTRACT 


The paper deals about Conidiobolus utriculosus Bref. isolated from the air 
atmospheric for the first time, at Sarvapor, by Dr Evurico A. F. pa Marta, Ins- 
tituto Biolégico da Bahia, Brazil, and identified by the Authors through the courtesy 
of that scientist. 

Under the taxonomic point of vue we have found out that the fungus de- 
velops well on malt-agar, potato-dextrose-agar and Sabouraud-agar (synthetic) originat- 
ing conidiophores erects, 12,5-17,5 » diam. and prosporangia terminal, globose, with 
a basal, conical, papilla, 20-45 » diam., which does not transform themselves in 
sporangia, but germinate producing secondary and terciary prosporangia, or giving 
rise to one or more germinative tubes, since the cultures are stil) young, and without 
any significative variation for all the media. Czapek-agar it was not favorable for the 
cultivation of this fungus. 

We were not able to see any formation of columella in the prosporangia. 

Another curious fact is related with the chlamydospores production, chara- 
cterized by cells ornamentated with a hairy structure; the chlamydospores upon 
germination in the cover of Perri dishes can form micro-prosporangia in the hairy 
in a manner similar to the fructification of Cunninghamella each microprosporangia 
being able to germinate autonomously. For these observations we have used a new 
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technique developed by A. F. Virat, employing over the prosporangial deposit, in 
the cover of the Perri dishes, a drop of Carmicnart fuchsinlactic, covered then by 
a micro-slide and directly examined to the microscope under objectiv of 49 x. 

We have also observed the production of zygospores in cultures 3 days old. 
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Conidiobolus utriculosus — A, Chaves-Batista e A. Fernandes- Vital ESTAMPA I 


Fig. 1 — CONIDIOBOLUS UTRICULOSUS Bref. — Micélio, 
jou esporangiodforo e prosporangio — (Orig.) 


Fig. 2-- CONIDIOBOLUS 
UTRICULOSUS  Bref. — 
Prosporangios 
(Orig. 450>) 


Fig. 3 CONIDIOBOLUS 

UTRICULOSUS Bref — 

Prosporangio em germina- 
cao ( Orig. 450 > ) 
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Conidiobulus utriculosus — A. Chaves-Datista e A. Fernandes- Vital  ESTAMPA I 


Fig. 4-—CONIDIOBOLUS UTRICULOSUS Bref. — Clamidosporos originando microprosporangios. 
( Orig. 450 x ) 


Fig. 5 —-CONIDIOBOLUS UTRICULOSUS Bref. — Microprosporangios 4 maneira das frutificagdes 
de Cunninghamella. ( Orig. 450 >< ) 
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Conidiobulus utriculosus — A. Chaves-Batista e A. Fernandes-Vital ESTAMPA UI 


Fig. 6 — CONIDIOBOLUS UTRICULOSUS Bref. — Zigosporos deixando ver o aspecto tuberculado 
de seu esporio. ( Orig. 450 > ) 


Fig. 7 — CONIDIOBOLUS UTRICULOSUS Bref.— Batata Dextrose-A gar (Orig. 450><) 
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KALANCHOE ROTUNDIFOLIA (PDLC/ 
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INTRODUCAO 


Em 1949 afirmou Resexpe que as famigeradas hormonas especificas de flo- 
racio («Florigene» e «Vernalina») nio existem. 

Nesse mesmo trabalho formolou o autor, como hipdtese de trabalho, a seguinte 
explicacgio 4 cerca do impulso floral: a planta passa a diferenciar primérdios de inflo- 
rescéncia quando realiza um equilibrio auxina-antiauxina = 9, (equilibrio floral) 
diferente do equilibrio auxina-antiauxina = 9 (equilibrio vegetativo). Conforme as plan- 
tas assim se pode passar de 6-4, ou pelo aumento do nivel auxinico, cauxin-plants», 
ou pelo baixar do nivel auxinico, i. 6., aumento do nivel anti auxinico, canti- 
auxin-plants». 

Mais tarde (Resenpe 1953a, fig. 2). depois da descoberta de 2 novos tipos 
de fotoperiodismo (PDLC e PDCL — Reseyxpe 1951-1953 a, b), paralelizou-se a sin- 
tese de auxina e antiauxina respectivamente com DL e DC e concluiu-se, afinal, que, 
nos 4 tipos de plantas sensiveis a fotoperiodicidade, tem de haver 4 comportamentos 
diferentes quanto 4 maneira de realizar a d/ferenga auxina-antiauxina = 5s @ nao sé 2, 
como se pensou em 1949, i. é6., as PDL sao cauxin-plants», as PDLC sao «auxin-anti- 
auxin(!) plants», as PDCL sao cantiauxin-auxin-plants» e as PDC sao cantiauxin 
plants». Como as PDN também reagem a acgio da auxina e antiauxina para a flora- 
cio (ef. Cooper, van OvERBECK et al. — Anands), teremos aqui uma ponte de ligagio 
entre as PDN e as plantas fotoperiudicamente sensiveis. 

As primeiras experiéncias realizadas com hormonas sintéticas (auxinicas e 
antiauxinicas) em PDLC foram feitas por Estrves-pe-Sousa em 1950. Tanto com 
auxinas como com antiauxinas desencadevu, ou auxiliou Esteves-peE-Sousa o desen- 
cadear da floragio em Kalanchoé rotundifolia (cf. KesenpDE 1953a pag. 517). 


* Abrev. usadas no texto: 


P — planta PDN — plantas de dia neutral 
D — dia hL — horas de luz 

C — curto DN — dia natural 

L — longo AIA — acido 8 indol acético. 


(1) Florescem em DC pela acgdo de auxinas e em DL pela acco de antiauxinas. 
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No presente trabalho repetimos até certo ponto as experiéncias de EsteveEs- 
-DE-Sousa, e também com Kalanchoé rotundifolia. 

Como este nosso colaborador nao realizou as experiéncias em permanente 
DC, ou permanente DL, resolvemos agora verificar se em DC _ permanente 
a accio do AIA leva, como era de esperar, as plantas a floracgio e se, em per- 
manente DL, a accgaio desta auxina 6 nula ou mesmo se contrapde ao desencadear 
floral (cf. Resenve |. c.). 


MATERIAL E METODO 


Foram realizadas trés experiéncias : 

1.° Experiéncia: —12 plantas, com maturagio floral, distribuidas por 4 
vasos, 3 em cada, foram pulverizadas com uma solugio de AIA a 0,05°/, desde o dia 
13-1-55 a 19-1-55. Seis plantas eram tratadas 4s 10" e as outras 6 as 17°. O trata- 
mento era feito de 2 em 2 dias. As plantas mostraram aspecto de nao medrar bem com 
o tratamento e por isso, ao fim de 4 pulverizagdes, o tratamento fui interrompido. 
Dai a alguns dias as plantas mostraram o caule com raizes e nenhuma mostrava qual- 
quer indicio floral. 

2.° Experiéncia: —com a mesma modalidade de tratamento e a mesma con- 
centracgio repetiu-se a experiéncia anterior de 19-1-55. — 29 1-55 e foram colhidos 
resultadus idénticus. 

Foram depois experimentadas varias outras concentragdes e verificou-se que 
com a concentragio de 0,01°/, as plantas se nao prejudicavam. Realizou-se entio um 
longo experimento, que designaremos por: 3.° Experiéncia: —4 vasos com 3 plantas 
cada: 2 eram pulverizadus as 10" e 2 as 17° com AIA a 0,01°/,, em dias alter- 
nados. Comegou-se a 29-1-55. Interrompeu-se a 29-2-55. Recomegou-se a 30-3-55. 
Nessa mesma data metade das plantas foram para DC de 9"L e outra metade ficou 
em DN. Igual nimero de plantas nao pulverizadas serviu de controle. 

Acabou o tratatamento a 5-35-55. 

As plantas da 1.* e da 2.* experiéncia passaram também a ser tratadas com 
AIA a 0,01°/, a 23-2-55 © seguiram o tratamento das da 3.* experiéncia. 


RESULTADOS £— SUA DISCUSSAO 


As plantas em DC de 9° L que eram tratadas as 10" mostraram indicio de 
floragio entre 5 e 6.5.56, as que eram tratadas As 17" dois dias mais tarde. Entre as 
18 plantas tratadas sdmente 2 nao floresceram. Nenhuma planta do controle flores- 
ceu (fig. 1). 

As plantas em DN (dia longo de verio em Lisboa), tanto as tratadas como 
o controle, floresceram na época normal de floragio desta espécie em Lisboa, que é fins 
de Agosto (cf. Resknpe 1953a, fig. 34). 
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As plantas préviamente tratadas com 9,05°/, a 13.1.55 mostraram o maior 
grau floral, sendo seguidos em grau floral pelas de 19.1.55 e em 3.° lugar pelas 
de 29.1.55. 

Verifica-se portanto que as plantas em permanente DC—DCN de Lisboa 
até 30.3.1955 e depois DC artificial de 9*L em ciclos de 24" — florescem logo que 
sejam tratadas com auxina. Nio sé nenhuma planta controle floresceu como também 
nenhuma planta tratada com AIA em DN (=DL a partir de Abril), floresceu. 

O limite critico superior do DC nesta espécie 6 de + 13," L (ef. Resenpe 
1953a, pag. 511) de modo que as plantas estiveram durante o més de Marco expostas 
a um DC de fotoperiodo bastante elevado (cf. tabela em Resenve 19532 pag. 474; 1955, 
pag. 258). S6 antes de Margo e depois do dia 1 de Abril (9" L) 6 que o DC era muito 
afastado do limite critico. 

Temos portanto que, como Resenne (1953a, pag. 517) ja previu, as PDLC 
podem florescer com a interaccio DL-—»DC ou com a interacgio de permanente 


DC = Auxina e também com a interaccgio permanente DL = Antiauaina (ef. EstEvE- 
DE-Suusa). 


RESUMO E CONCLUSOES 


1 — Este trabalho descreve resultados obtidos em Kalanchoé rotundifolia 
(PDLC), pela accio de AIA a 0,01°/,, que confirmam mais uma vez experimental- 
mente as afirmagdes de Resennve (1953a pag. 517): as PDLC florescem pela interacgio 
de DL-—»DC ou pela interacgio de Auxina 2 DC. A interaegio de DL = Auxina 
nao da floragio, mas sim um habitus vegetativo de DL com entrenés mais distendidos. 

2—K importante atender as diferengas de resultados que se obtém experi- 
mentalmente pela accio de auxinas e antiauxinas sintéticas, no desencadear do impulso 


floral, consoante o tipo de fotoperiodicidade da espécie (ResENDE 1953a, pag. 515-520): 


se a espécie 6 uma PDL ou uma PDLC (ef. Liverman & Laya para PDL e Resenve, 
1948, Esreves-pE-Sousa e o presente trabalho para PDLC) as substincias de cres- 
cimento (auxinas) desencadeiam impulso floral em DC permanente; se a espécie 6 uma 
PDC, aquelas mesmas substancias evitam o impu/so floral em DC (p. exp. Harper 
& van Senven 1949, v. Dexrrer & GRuNDLER; cf. v. Denrrer 1950). As antiauxinas, 
como era também de esperar (cf. Resenve 1. c.), desencadeam impu/so floral em DL 
nas PDC e nas PDLC (Bonner & Tauro, 1949, Esteves-pe-Sousa, 1950-53, 
Fisner & Loomts, 1954). 

3 — Em contraposicio com os resultados experimentais referidos em § 2 para 
0 impulso floral tem-se verificado que, quando a planta ja se encontra no estado floral, 
aaccio de substincias de crescimento nas folhas faz regressar o estado floral (ou 
diminuir o grau floral) ao estado vegativo tanto em PDLC como em PDCL, PDC 
e PDL [Resexve, 1946-1950 (auxinas nativas em PDLC); Resexpe & Viana, 1952 
(AIA em PDLC, PDU e PDCL); Resenpe, 1953c, (AIA em PDL e PDN]. 
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SUMMARY AND CONCLUSIONS 


1. Experiments on Kalanchoé rotundifolia (LSDP)* with IAA (0.01 °%/,) 
confirm former experimental results obtained in several species by ResenpeE (1%53a, 
ef. pages 515-517): LSDP flower through the interaction LD—»SD or auxin SD. 
The interaction LD = auxin does not induce flowering but gives rise to a LD vege- 
tative «habitus» of more distended internodes (ef. fig. 2 in ResENoe |. c.). 

2. Attention is called to previous work on the different effects of synthetic 
auxins and anti-auxins on flowering impulse iu the different photoperiodic types 
(cf. Resexpe’s comments pg. 517-520 and fig. 2 in 1. ¢.): 

If the species is a LDP or a LSDP (ef. Liverman & Lane, 1956, for LDP; 
Resenpe, 1948 (!), Esreves-pe-Sousa, 1950-1953, and the present paper, fur LSDP) 
the gruwth substances will initiate flowering impulse in permanent SD. If a SUP the 
same growth substances inhibit flowering impulse in SD (ef. f. i. Harper & Van 
Senven, 1949, V. Dexrrer & Grinpier, 1950, V. Denrrer 1950). 

Anti-auxins, as expected (being growth inhibitors), give rise, in LD, to 
flowering impulse in SDP and in LSDP (Boyner & TucrLow 1949, Esteves-pE-Sovsa, 
1950-1953, Fi-Her & Loomis 1954, et al.). 

3. In contrast to the experimental results on flower‘ng impulse referred to 
in § 2, it has been shown that, when the plant 7s already in the flora! state, leaf treat- 
ment with growth substances (native auxin levels and synthetic IAA>0.02°/, and 
TIBA <0.02°/,) will produce a regression to the vegetative state (or at least diminish 
the floral degree) in LSDP, SLDP, SDP, NDP and even in LDP [Resenpe, 194-1050, 
Resende & Viana, 1948 (native auxins(2) in LSDP); Resexpe & Viana, 1952, 
Viana & Resenve, unpublished, (IAA and TIBA in LSDP, SDP and SLDP); 
Resenve, 1953c (IAA in LDP and NDP)]. 
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Fig. 1 — Kalanchoét rotundifolia 
Haw. a. 3 das plantas floridas 
em permanente DC pelo trata- 
mento de AIA a0,0i °/,. 6 3das 
plantas controle, — plantas em 
permanente DC sem tratamento. 
Foto de 17/6/1955. Os nimeros 
brancos indicam os_ vértices 
terminais das 6 plantas foto- 
grafadas. 
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INTRODUCTION 


Lopprer & KrecerR-vaN Ri (1952) created the species Candida claussenii 
for a yeast strain, which had been received in 1910 by their Jaboratory from Claussen, 
labeled Saccharomyces pastorianus. This strain was found to have the same physiolo- 
gical properties as C. albicans, excepted the fermentation of galactose, which was 
negative. As many strains of C. albicans ferment galactose only weakly this difference 
may be without much significance. Morphologically however the strain differed clearly 
from C. albicans. The cells were found to be much longer and the pseudomycelium 
showed neither ball-like clusters of blastospores nor chlamydospores, only branched 
chains of oval tu elongated cells being formed. It seems, therefore that C. c/aussenii 
is closely related to C. albicans. Recently 3 strains of C. claussenii were isolated by 
Ext Tasey Saenata, Mrak & Puarr (195) from decaying wood, associated with 
feeding grounds of Drosophila flies. 

As C. albicans, under circumstances, is pathogenic for man and certain 
animals, the question of its relationship to C. claussenii has, besides taxonomical, 
also medical interest. Therefore, using serological and patholugical methods and 
studying physiological proporties not included in the descriptions of Lopver & Kre- 
Ger-vanN Ris (1952), we tried to establish more definitely the relationship between 
C. albicans and C. claussenii. 


MATERIAL AND METHODS 


The following strains were studied: 2412 C. albicans, isolated from erosio 
interdigitalis; 2427 C. albicans, isolated from Myrtus communis; 2491 C. albicans, 
isolated from a sample of «chongo»»; 2411 C. albicans, isolated from sputum ; 2428 
C. albicans, isulated from Ulex sp.; C. claussenii, type strain, received from the 


1) Part of this work was subsidized by the «Instituto de Alta Culturay, Lisbon. 
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Centraalbureau voor Schimmelcultures, Yeast Division, Delft, Holland. An account of 
strains 2427, 2491 and 2428 of C. albicans, isolated from vegetable sources, has been 
given elsewhere (van Upex, pe Matos Fata & Assts-Lopes, 1956). 

The fermentation and assimilation tests were done, according to WicKERHAM’s 
(1951) technique. The following compounds were used. Fermentation tests: D-glucose 
d-galactose, sucrose, maltose and lactose. Assimilation tests: D-glucose, d-galactose, 
sucrose, maltose, lactose, raffinose, l-arabinose, d-xylose, aethyl alcohol, d-mannitol, 
d-sorbitol, inositol, soluble starch, inulin and potassium nitrate. 

Experimental pathogenicity. Suspensions in physiological saline were prepared 
from each strain with cells from the surface growth of 48 hours old cultures, which 
had been grown at 35°C on the following medium: Glucose 2°/,, peptone 1°/, 
yeastextract (Difco) 0,5°/,, agar 2°/,. With these suspensions the following animals 
were inoculated: rabbits, 1em> of a 1°/, suspension (about 500 million cells) intra- 
venously ; mice 0,1 em of a 0,1°/, suspension (about 5 millions cells) intravenously ; 
other mice 0,5cem5 of a 1°/, suspension (about 250 million cells) subcutaneously 
under the clipped skin of the back; guinea pigs 0,5cm5 of a 1°/, suspension (about 
250 million cells) subcutaneously under the clipped skin of the back. 

Tissue sections. Tissue specimens were fixed in 10°/, formol and serial 
sections prepared in the usual way. One part of the sections were stained with 
hematoxylin and eosin; the other part by the Horcukiss-MceManvs technique in the 
modification of Pituspury & Kuraman (1951). 

Preparation of antisera, To suspensions, prepared as for animal inoculation 
tests, 0,4°/, formol was added. After 72 hours the cells were washed with saline, 
resuspended to a concentration of 1° in saline, heated during one hour at 56°C. 
and stored at 2-59C. with 1:10.000 merthiolate added. Rabbits received 6 intravenous 
injections of 1em5 of the suspension with intervals of 4 days; 4 days after the last 
injection the animals were bled from the heart and the separated sera stored at-20° C, 
Aglutinins were absorbed by adding 10 volumes of a 1:2,5 dilution of inactivated 
serum to 1 volume of packed cells (Rawson & Norats, 1947). Absorbed sera were 
stored overnight at 2-5°C. 

Aglutination tests. The technique used was that of Norris & Rawsow (1947). 
Results were read with the aid of a Kahn comparator. 


RESULTS 


Alcoholic fermentation. The five strains of Candida albicans ferment d-glucose 
and maltose well, d-galactose weakly, sucrose and lactose not at all. C. claussenii 
shows the same behaviour, but dues not ferment d-galactose. 

Assimilation. The five strains of C. albicans and the strain of C. claussenii 
utilize: D-glucose, d-galactose, sucrose, maltose, d-xylose, ethyl alcohol, d-mannitol, 
d-sorbitol, and soluble starch; l-arabinose is utilized very weakly ; lactose, raffinose, 
inositol, inulin and nitrate are not utilized. 
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Experimental pathogenicity 


Rabbits inoculated intravenously with C. albicans. The animals became drownsy 
and dyspnoeic within 24 hours, showing paresis of the legs and other neurological 
signs. All died in from 2 to 3 days. At necropsy the kidneys were found to be swollen 
and very firm, showing innumerable white, abscesslike lesions in the cortex. In the 
animals which died after two days these lesions were scarcely visible; in those which 
died after three days the lesions had a diameter of about 0,5 mm (fig. 1). No gross 
lesions were observed in other organs, but the yeast could be isolated from the brain, 
lungs, liver and spleen (other organs were not examined). 

In one rabbit two blood urea determinations were done: one, 48 hours after 
inoculation and one, on the next day a few hours before death; the values found 
were 360 and 620mg / 100 ecm respectively. In two health controls values of 26 and 
28 mg / 100 cm5 were found. 

Histopathological alterations were found in the kidneys, the brain and the 
spleen. Scattered throughout the cortex of the kidney innumerable roundish, partly 
confluent lesions were observed. Smaller lesions mostly had a juxta glomerular loca- 
lisation; the bigger ones included one or more glomeruli with surrounding tissue. 
These lesions consisted essentially of necrotic tissue heavily infiltrated by polymorph 
nuclears and to a lesser degree by lymphocytes and fibroblasts. The Hotchkiss-Mc 
Manus technique showed the existence of innumerable yeast cells and short pseudo 
hyphae (fig. 3). In the brain many small perivascular, inflammatory fuci were seen, 
which consisted of round-cell infiltrates intermingled with yeast cells and short pseudo 
hyphae (fig. 5). In the spleen a few histiocytes filled with small yeastlike cells, not 
unlike histoplasmosis, were observed. 

Rabbits inoculated intravenously with C. claussenii. Two animals were ino- 
culated. One showed no ill effects and was sacrified ten days after inoculation, the 
other died six days after inoculation with cerebral symptoms. In both animals blood 
urea determinations were done 3 days after inoculation: the values found were 31 
and 28 mg / 100cm® respectively. 

At necropsy of the first animal the kidneys were found to be normal sized 
and to have normal consistency; they showed about 15 roundish pinhead till pea 
sized, yellow, elastic lesions, which bulged for the renal capsule. On transversal cut 
these lesions showed a triangular infarctlike shape with the summit situated somewhat 
below the cortico-medullar frontier. Retrocultures from the kidneys were positive. 
In the other organs no lesions could be found and retrocultures from the liver, spleen 
and lungs were negative. The brain was not examined. 

The kidneys of the rabbit, which had died six days after inoculation, were 
of normal size and had normal consistency too, but they showed many pinhead or 
somewhat bigger sized yellow lesions throughout the cortex and the medulla (fig. 2). 
In the cortex most lesions were roundish, in the medulla most were more or less 
elongated. The mesenterium was literally covered with yellow pinhead sized spherical 
lesions. In the cerebrum and in the cerebellum similar but slightly larger lesions 
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were found. Retrocultures were positive from the kidneys, the mesenterium and the 
brain; they were negative from the liver and the spleen. 

Histopathological lesions were found in the kidneys of the first animal and 
in the kidneys, mesenterium and brain of the second one. In the cortex of the kidneys 
the same type of lesion was found as in the rabbits inoculated with C. albicans i. e. 
necrotic areas heavily infiltrated by polymorph nuclears and further by lymphocytes 
and fibroblasts. The Hotchkiss-McManus technique revealed the presence of yeast cells 
and psendohyphae, morphological very similar with C. albicans as seen in infected 
tissues. The yeast elements appeared to be somewhat less numerous as in the lesions 
caused by C. albicans. A further difference consisted in the number and the distri- 
bution of the lesions. They were much rarer and more irregularly distributed as seen 
in kidneys infected with C. a/bicans. Besides the lesions of the cortex allready 
described, lesions were found in the medulla too. Most of the latter lesions were more 
or less elongated following the direction of the excretory tubuli. Microscopically some 
consisted of intratubular collections of cells and detritus within atrophized tubuli, others 
had an intersticial localision and still others included two, three or more neighbou- 
ring necrotic tubuli (fig. 4). The large triangular renal lesions of the first rabbit were 
of this type. All types of lesions contained fungal elements. The alterations in the 
mesenterium were of another type; they consisted of roundish nodules build up of 
lymphocytes and lymphoblasts intermingled with yeast cells and short pseudo hyphae. 
The alterations in the brain were impressing. The same type of perivascular inflamma- 
tory foci as seen in the rabbits inoculated with C. albicans could be observed. But 
the lesions were much bigger, showing bits of necrotéc brain tissue between the infla- 
matory cells. The yeast cells and the numerous short pseudo hyphae were mostly 
encountered in the periphery of the infiltrates, indicating the tendency of these lesions 
to progress (fig. 6). 

Guinea pigs inoculated subcutaneously with C. albicans and C. claussenii. 
With each strain two animals were inoculated. The response of the animals to 
C, albicans and to C. claussenii was similar. On the third or fourth day after inocula- 
tion an elastic, hazelnut sized, freely movable, subcutaneous nodule could be palpated 
at tie site of invculation. On the fifth or sixth day the nodule was about chestnut 
sized and had become adherent to derme and base. After the seventh day in all 
animals the nodules gradually became weak in consistency. In the two guinea pigs 
inuvculated with C. claussenii this process was accumpanied by a rapid resorption of 
the nodule, which disappeared eleven days after inoculation. In the animals inoculated 
with C. albicans the liquefaction and resorption was slower and was accomplished in 
14 to 22 days after inoculation. 

Mice mmoculated subcutaneously with C. albicans and C. claussenii. With each 
strain of C. albicans two mice were inoculated ; C’. c/aussenii was inoculated into four 
animals. No differences could be observed between the reactions towards C. albicans 
and C. claussenii. In from 3-5 days an elastic hazelnut sized, freely movable, sub- 
cutaneous nodule developed at the site of infection, which became adherent to base 
and derme during the subsequent days. About 7 days after inuculation the nodules 
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became more weaker in consistency and the overlying skin gradually became thinner. 
On the 11th or 12th day the skin broke down and a caseous mass was expulsed, 
leaving a small clean ulcer, which healed spontaneously. On microscopic examination 
of fresh preparations of the caseous material numerous yeastcells and pseudo 
hyphae were seen. 

Mice inoculated intravenously with C. albicans and C. claussenii. Two mice 
each were inoculated with strains 2411 and 2412 of C. albicans and four mice with 
the strain of C. claussenii. All mice inoculated with C. albicans died within 48 hours. 
The mice inoculated with C. claussenii died in 3-4 days. The kidneys and the brains 
were removed fur histological examination. In all kidneys lesions were found of the 
type as described already for the rabbits inoculated with C. albicans. The kidneys of 
the mice inoculated with C. claussenii however showed less numerous lesions. As for 
the brains, an inverse situation was found: numerous lesions in the C. claussenii 
mice, less numerous lesions in the C. albicans mice. 


Aglutination tests 


Antisera were prepared with strain 2411 of C. albicans and strain 2483 of 
C. claussenii. The serial dilutions of the sera ranged from 1:10 to 1:5120. The con- 
centrations of the antigenic yeast cell suspensions were 1:1000, 1:2000, 1:3000 and 
1:4000. From table I it can be seen, that there is no significant difference between the 


TABLE | 


Aglutination reactions of C. albicans and C. claussenii with unabsorbed and absorbed, homologous 
and heterologous antisera 


Titer obtained 
C. albicans antiserum | C. claussen// autiserum 
C. albicans C. albicans antiserum | C. claussenii antiserum absorbed with absorded with 
C. clauxsennii albicans 
1:1000 1:640 1:1280 0 0 
1:2000 1:640 1:320 
1:3000 1:1280 1:640 
1:4000 1:1280 1:640 = 
C. claussenii 
1:1000 1:2560 1:2560 0 0 
1:2000 1:1280 1:1280 
1:5000 1:640 1:1280 = 
1:4000 1:640 1:1280 


titers obtained with either of the two organisms against the homologous and the hete- 
rologous serum. C. c/aussenti however obtained slightly higher titers against both the 
homologuus ant the heterologous serum as compared with C. albicans. The impression 
of complete cross reactivity between C. aldvicans and C. claussenii is confirmed, by 
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the fact that C. albicans absorbs all aglutinins for C. claussenii from the C. c/ausseniti 
antiserum and that C. c/aussenii absorbs all aglutinins for C. albicans from the 
C. albicans antiserum. 


DISCUSSION 


Physiological properties. Excepted the fermentation of galactose, no diffe- 
rences could be detected between the physiological properties of C. albicans and 
C. claussenti, even using a larger number of carbone sources than Lopper & 
Krecer-Van Ru (1952), including raffinose, arabinose, xylose, mannitol, sorbitol, 
inositol, inulin and soluble starch. 

Animal pathogenicity. So far only two Candida species i. e. C. albicans and 
C. tropicalis have been shown to be pathogenic for laboratory animals. Since KLEMPERER 
(1885) demonstrated the pathogenicity of the agent of oral thrush for dogs when ino- 
culated by the intravenous route, much work has been done on the animal pathoge- 
nicity of C. a/bicans. REDAELIA (1924) suggested, that the great affinity of C. albicans 
for the kidneys in experimental infections of rabbits and other animals might be due 
to the slight acid reaction of this organ. The rapid death of the animals would be due 
to the «retention of toxic substances» as a consequence of acute renal disease. Our 
findings of extremely high and increasing amounts of urea in the blood of a rabbit, 
inoculated with a lethal dose of C. a/bicans confirms Repakvui’s (1924) view. The 
same author found C. tropicalis to be pathogenic for rabbits, guinea pigs and rats. 

SrovaLt & Pesstv (1934) compared the animal pathogenicity of C a/bicans 
and C. tropicalis and found, that the lethal dosis of C. tropica/is is about twenty times 
that of C. albicans. In C. albicans infections several organs showed lesions and 
especially the kidneys were severely attacked, being swollen and showing numerous 
microabscesses in the cortex. In C. tropicalis infections however, the kidneys were 
not increased in size and the cortex contained only an occasional small, wedge shaped 
greyish white area, which extended through the medulla. The latter contained a few 
greyish white areas. This kind of wedge shaped lesions in the kidneys had already 
been observed by Croizar & Rovsser (1933). 

MackKINNON (1936), inoculating rabbits intravenously with non lethal doses 
of C. albicans, found that only the kidneys were attacked and these showed the wedge 
shaped or infarctus like lesions as described by Srovat, & Pessin (1934) in expe- 
perimental C. tropica/is infection. He discovered, that they are no true infarcts but 
inflammatory lesions of the tubuli. MAckinNnow (1936) thinks that they are formed in 
consequence of the elimination of yeast cells through the renal tubuli and calls them 
«lesiones de eliminacion». The formation of this type of lesions needs time and they 
will not form when lethal doses of C. albicans are given, which will cause death 
within a short time. 

From these and our results it would seem that the pathogenic behaviour of 
C. claussenii is similar to that of C. tropicalis, being both species less virulent for 
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laboratory animals than C. albicans. If C. tropicalis, like C. claussenii, will produce 
progreeding brain lesions in rabbits and mice, has, to our knowledge, not yet 
been studied. 

Serology. The existence of a common group antigen among the genera 
Candida, Endomyces, Saccharomyces and Hansenula was shown by & 
(1934) by means of cross aglutination and aglutinin-absorption reactions. These fin- 
dings were confirmed by Rawson & Norris (1947), who performed similar experi- 
ments with C. albicans, Sacharomyces cerevisiae and Hansenula anomala. Within the 
genus Candida Aumox & Srovaui (1934) could not clearly separate Candida para- 
psilosis, C. albicans and C. tropicalis by direct aglutinations with rabbit or rat antisera. 
They found however that C. albicans would absorb all aglutinins for C. tropicalis 
and vice versa, whereas the absorption of Candida parapsilosis antisera by either 
C. albicans or C. tropicalis left aglutinin for Candida parapsilosis and vice versa. 
They concluded that C. parapsilosis differs serologically from the serologically iden- 
tical C. albicans and C. tropicalis. The serological identity of the latter two species 
was questioned by Norris & Rawson (1917); in their experiments C. tropicalis was 
not aglutinated in as high a titer as C. albicans by antiserums for Hansenu/a and 
Sacharomyces. 

Joxsen, Taorta & Rascu (1953) working with a rigorous technique of 
aglutinin N determinations studied the serological relationship between C. albicans 
C. stel/atoidea and C. pseudotropicalis. Their quantitative determinations showed C. 
albicans and C. stellatoidea to be closely related and distinctly different from 
C. pseudotropicalis. From these and our results it may be concluded that C. a/bicans 
and C. claussenii together with C. tropicalis and C. ste/latoidea form a serological 
group distinct frum other Candida species like C. parapsilosis and C. pseudotropicalis. 


SUMMARY AND CONCLUSIONS 


The type strain of C. claussenti was compared with five strains of C. albicans 
with the fullowing results : 

1. C. claussenii like C. albicans, ferments d-glucose, and maltose but not 
d-galactose, which is fermented by C. albicans. 

2. C. claussenii utilizes, like C. aloicans, the following compounds: d-glu- 
cose, d-galactose, sucrose, maltose, d-xylose, ethyl alcohol, d-mannitol, d-sorbitol, 
and soluble starch; like by C. a/bicans, |-arabinose is utilized very weakly, lactose, 
raffinose, inositol, inulin, and nitrate not at all. 

3. Doses of about 500 million cells of C. claussenii injected intravenously 
in rabbits will produced necrotizing, inflammatory lesions in kidneys and brain. The 
renal lesions are less numerous as in experimental C. albicans infection and will not 
cause uremia; they are partly infarctlike («lesiunes de eliminacion» de MaCKiNNoy). 
The cerebral lesions are progressive and will eventually cause death. 
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Fig. 1 — Kidney of a rabbit infected 

with C. albicans. The organ is swollen 

and innumerable lesions are present in 
the cortex. 2 >< natural size. 


Fig. 2— Kidney of a rabbit infected with C. claussenii. 
5 The organ is not swollen and lesions are scattered 
t 


throughout cortex and medulla. 2 >< natural size. 
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Fig. 3 — Yeast cells and short pseudo 
hyphae in a renal cortical lesion of a 
rabbit infected with C. albicans. 
Hotenkiss-MceManus. 170 x. 


Fig. 4 — Yeast cells and short pseudo- 
hyhae in a renal medular lesion of a 
rabbit infected with C. clausseni/. 
Hotehkiss-MeManus. 170 >. 
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Fig. 5 — Small cerebral lesion with 
yeast ceils of a rabbit infected with C. 
a albicans. Hotehkiss- McManus. 170 ><. 


Fig. 6 — Large cerebral lesion “with 
yeast cells of a rabbit infected with C. 
claussenti. Hotchkiss-MeManus. 


claussenii and C. albicans —N. van Uden, Matos-F aia and Assis-Lopes : 
3 
pe 


h 4 
* 


75 C.CLAUSSENIL and C. ALBICANS 


4. Mice injected intravenously with 5 million cells of C. claussenii will 
succumb within a few days showing renal and cerebral lesions similar with the lesions 
of experimental C. albicans infection. 

5. Subcutaneous injections with 250 million cells in guinea pigs and mice 
of either C. claussenii or C. albicans produce local inflammation with caseous necrosis, 

6. By means of cross aglutination and aglutinin absorption reactions com- 
plete cross reactivity between C. albicans and C. claussenii was found. 
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(Recebido em Margo 5, 1956) 


FLORESTAS OU MATAS SECUNDARIAS 


As florestas ou matas secundarias sempre-verdes tem origem depois e em 
consequéncia das devastagdes ou exploragio intensa, até ao esgotaumento econdémico 
ou total da floresta secular. E. por estas razdes uma forma secundaria do mesmo tipo. 
A esta forma estio também incluidos os macigos vegetativos intituladus capio de 
mato e capoeira, existentes isoladamente e intercalados aos campos cerrados e alpinos 
de varias altitudes. Os capdes de mato e as capoeiras localizam-se geralmente no 
dorso das ondulagdes do terreno, nas depressdes, ou formam cilios aos cursos dagua. 

Em todas as zonas do Estado de Minas séo encontradas as matas secunda- 
rias, os capdes de mato e as capoeiras, ocupando areas descontinuas ou isoladas, 
conforme as condicdes favoraveis de solo e outros fatOres essénciais, 

Algum tempo apés a derrubada ou devastagio da mata secular, inicia-se o 
revigoramento pela brotagio dos tocos, raizes e restos de tronco das arvores corta- 
das, assim como, revigoram os individuos jovens e germinam as sementes caidas 
anteriormente no solo. E, éste acervo restante constitui o processo vital de desenvol- 
vimento da mata secundaria. Outras caracteristicas determinantes que influem para o 
reconhecimento desta forma secundaria, podem ser consideradas tais como: arvores 
sem raizes tabulares, inixisténcia de epifitas, interior da massa vegetativa quase 
sempre iluminado, inexisténcia da camada de matéria orgdnica em decomposicio 
ou quando esta existe em alguma quantidade, nao exala o odor caracteristico ou este 
nao é percebido com intensidade marcante. 

Muitas espécies de herbaceas, arbustos e algumas de arvores, consideradas 
estranhas na mata secular, aparecem e desenvolvem-se nas orlas, nas clareiras mais 
externas e, em menor quantidade, no interior da mata secundaria. Déste modo, sio 
frequentes no centro, leste e sul de Minas, algumas espécies arboreas (4 a 12,00 
metros de altura mais ou menos) dos géneros Miconia, Tibouchina, Solanum, Schinus, 


Casearia, Vismia, Lythraea. 
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FLORESTAS OU MATAS SECUNDARIAS 


As florestas ou matas secundarias sempre-verdes tem origem depois e em 
consequéncia das devastacgdes ou exploragio intensa, até ao esgotamento econdmico 
ou total da floresta secular. E por estas razdes uma forma secundaria do mesmo tipo. 
A esta forma estio também incluidos os macigos vegetativos intitulados capio de 
mato e capoeira, existentes isoladamente e intercalados aos campos cerrados e alpinos 
de varias altitudes. Os capdes de mato e as capoeiras localizam-se geralmente no 
dorso das ondulagdes do terreno, nas depressdes, ou formam cilios aos cursos dagua. 

Em todas as zonas do Estado de Minas sio encontradas as matas secunda- 
rias, os cupdes de mato e as capoeiras, ocupando areas descontinuas ou isoladas, 
conforme as condicdes favoraveis de solo e outros fatOres essénciais, 

Algum tempo apés a derrubada ou devastagio da mata secular, inicia-se o 
revigoramento pela brotagio dos tocos, raizes e restos de tronco das arvores corta- 
das, assim como, revigoram os individuos jovens e germinam as sementes caidas 
anteriormente no solo. E, éste acervo restante constitui o processo vital de desenvol- 
vimento da mata secundaria. Outras caracteristicas determinantes que influem para o 
reconhecimento desta forma secundaria, podem ser consideradas tais como: arvores 
sem raizes tabulares, inixisténcia de epifitas, interior da massa vegetativa quase 
sempre iluminado, inexisténcia da camada de matéria organica em decomposicio 
ou quando esta existe em alguma quantidade, nio exala o odor caracteristico ou este 
nao é percebido com intensidade marcante. 

Muitas espécies de herbaceas, arbustos e algumas de arvores, consideradas 
estranhas na mata secular, aparecem e desenvolvem-se nas orlas, nas clareiras mais 
externas 6, em menor quantidade, no interior da mata secundaria. Déste modo, sio 
frequentes no centro, leste e sul de Minas, algumas espécies arbéreas (4 a 12,00 
metros de altura mais ou menos) dos géneros Miconia, Tibouchina, Solanum, Schinus, 
Casearia, Vismia, Lythraea. 
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Espécies de (iramineas, frequéntes nas orlas ou nas clareiras internas da mata secundaria, indicando-se 
as zonas do [Estado e os nuimeros correspondentes ao do mapa anexo, para a localizacdo das espécies 
nas respectivas areas de ocorréncia. 


ESPECIES Zonas | Areas de ocorréncia 
conf. mapa 


Lasiacis ligulata (Hitche.) E.Chase . . . «. « «| centro, leste sul 24, 26, 27, 36, 38 
Lasiacis sorghoidea (Desv ) Hitche.& Chase . . leste, sul 35 a 43 
Lasiacis ruscifolia (H. B. K.) Hiteche. & Chase ‘ centro 17, 20, 21 
Merostachys claussenii Munro. . . leste 37 a 40 
Merostachys riedeliana Rupr... . centro 23, 24, 26, 27 
Ichnanthus minarum Doell : centro 23 a 26 
Iehnanthus ruprechtii Doell var. tomentellus Doell . ; é centro, nordeste 16, 17, 19, 51 
Olyra latifolia L. Of sul, leste 35, 36, 40 a 46 


CAATINGA 


O tipo floristico da Caatinga localiza-se em varios pontos do norte de 
Minas Gerais. 

Nos municipios de Varzea da Palma, Montes Claros, Coracio de Jesus, Brasilia, 
Sao Joio da Ponte, Grio Mogol inclusive Serra do Catuni, regides estas assinaladas 
com os numeros 3, 5, 7, 8, 9, 11, 55, 56, no mapa anexo, encontra-se a Caatinga. 

Nestas regides a flora é geralmente contituida por Cerraddes ou Cerrados e 
o terreno 6 plano em grandes extensdes ou levemente ondulado, com alguns acidentes 
de maior relevo, muito isulados. Nas bases destas elevagdes mais proeminentes dos 
terrenos, quase sempre encontra-se a Caatinga instalada, em faixas ou manchas vege- 
tativas. Quando situada nos terrenos da planicie, possue geralmente a forma arredon- 
dada, porém, nestes casos, em formagdes muito isoladas entre si. Em ambas as situa- 
cdes, a vegetacio da Caatinga encontra-se intercalada ao Cerradio ou Cerrado. 

Nas regides mais préximas ao Rio S. Fraacisco, compreendida entre os 
municipios de Manga, Januaria, S. Francisco, S. Romio, Pirapora, assinaladas no 
mapa com os numeros 1, 2, 4, 6, 10, 11, sio tambem frequéntes as formagdes da 
Caatinga que, do mesmo modo, intercala-se em manchas, ao Cerradio ou Cerrado. 
Quando situadas mais proximas do rio, divisam-se também com os bosques sempre- 
-verdes das Vasantes. 

Caracterizando a Caatinga, G. Mendes Magalhies (3), referindo-se a viagem 
feita ao médio S. Francisco no periodo de 24 a 26 de setembro de 1951, informa o 
seguinte: «Na vegetacio da Caatinga observa-se rigoroso contraste 4 vista de outros 
tipos floristicos. Sio macigos vegetativos intercalados com o Cerrado e Cerradio, 
® destes se isolam sem interferéncia reciproca das espécies correspondentes, embora 
seja observada superficialmente a mesma coloracgio do solo. Isto acontece nos lugares 
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visitados e com 12 ou mais quilémetros distantes do rio, em proseguimento das 
Vasantes. As arvores sio geralmente esguias e de alturas aproximadas de 8, 10 até 
20 metros, na maioria armadas por ramos espinescentes e assimétricos, constituindo 
a massa vegetativa um meio essencialmente agressivo. Tdédas as arvores e arbustos 
conservam-se despidos durante o periodo séco, e na ultima estagiio do ano, a verna- 
cao e o desenvolvimento das folhas, coincidem com a floracio, na maioria das espécies. 
O conjunto dos caules e ramos, a completa auséncia da folhagem, aliada a agressivi- 
dade, dio ao ambiente uma visio cinerea e melancélica» — «Com espécies proprias, 
a Caatinga constitui uma das categorias de matas, possuindo consideravel reserva de 
madeira de alto valér comercial e industrial». — O mesmo autor informa, na publica- 
cio citada, também sobre os usos e emprégos de cada espécie relacionada 
da Caatinga. 

No municipio de Januaria (regiio n.° 2 do mapa anexo), nos meses de 
setembro, outubro, novembro e dezembro (anos 1953-54), foi observado o fendmeno 
de desenvolvimento e reverdecimento da massa foliar da vegetagiio da Caatinga. 

Nos ultimos dias de setembro esta vegetacio estava ainda completamente 
despida de folhagem, mas, nas pontas e articulagdes dos ramos de muitas espécies 
arbustivas e arboreas, as gemulas foliares apresentavam-se bastante intumescidas apa- 
rentando a fase premente da brotagio. Em principio de outubro (obs. dias 5-8), varias 
arvores e arbustos apresentavam o principio de eclosio das folhas, e estas, quase 
sempre acompanhadas de brateas ou bractéolas caducas. Poucos dias apés (obs. 
dia 15), as brateas foliares nio mais existiam em algumas das espécies observadas, 
6, em outras, estavam prestes a desprenderem-se, comecando nesta fase, o surgimento 
da nova folhagem. No fim de outubro (obs. dia 29), a massa foliar demonstrando um 
rapido desenvolvimento, recobria com nuances de um verde-palido proprio deste fené- 
meno, as areas ocupadas pela vegetacgio da Caatinga. Deste periodo até dezembro 
(dia 21) o verde compacto da folha que recobria estas areas confundia-se com o dos 
outros tipos floristicos visinhos, restando as espécies tipicas e suas areas de habitat 
predileto, para se reconhecer a vegetagio da Caatinga, no periodo das chuvas. 
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Espécies arboéreas frequéntes e proprias da Caatinga, no norte de Minas Gerais: 


Namero 
NOME CIENTIFiICO Nome vulgar Altura das areas 
metros de ocorréncia 
ANACARDIACEAE 
Astronium urundeuva Fr. All.. Aroeira do sertao 8-20,00 | 1a5,9,11 
Schnopsis brasiliensis Engl. Pau preto 6-20,00 | 1a6,9, 10,11 
Spondias tuberosa Sald. Umbuseiro 2- 6,00 1a4 
BIGNONIACEAE 
Jacaranda cuspidifolia Mart. . Carobiao 5-15,00 1a6 
Tecoma Caraiba Mart. Craibeira 5-10,00 la3 
BOMBACACEAE 
Cavanillesia arborea (Willd.) K. She. Embaré, Barriguda lisa | 8-20,00 lad 
BURSERACEAE 
Bursera leptophloeus (Mart.) Engl. Amburana de cambio 5- 8,00 1ad 
(LEG.) PAPILIONACEAE 
Amburana de cheiro, 
Amburana cearensis (Fr. All.) A. C. Smith. 8-15,00 1a5d 
Erythrina velutina Willd.. Mulungu 5-10,00 la3 
STERCULIACEAE 
Sterculia striata St. Hil. et Naud. . 8-20,00 la4 
OLACACEAE 
Ximenia americana L. Ameixa 6-15,00 2, 3,4 


Das herbaceas, a mais tipica das formagdes da Caatinga, é a espécie Neoglaziovia variegata Mez. «Caroa». 
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VAZANTE 


O nome de Vazante 6 relativo as areas marginais do Rio Sao Francisco, 
alagadas temporariamente. 

No periodo das chuvas intensas (novembro a fevereiro), a A4gua supera as 
condigdes normais de capacidade do leito do rio que, em consequéncia, transborda e 
alaga o interior da vegetagdo marginais, invadindo as vézes, areas com mais de cinco 
quilémetros de extensio (local observado: Manteiga — municipio de Sio Romio e no 
municipio de Januaria). 

Estes alagamentos obedecem as depressdes naturais do terreno. Nestas 
circunstancias formam-se em certos locais, as lagoas temporarias cuja umidade é 
retida muito tempo ainda, depois do desapareeimento da agua acumulada. 

Em locais bastante afastados do rio, existem lagoas permanentes, alimen- 
tadas por filetes dagua ou faixas pantanosas oriundas do rio. Ha ainda outras, isola- 
das, que possuem quantidade suficiente de liquido para suportarem o abastecimento 
direto e periddico das chuvas, ultrapassando assim, as épocas sécas, mesmo as 
mais prolongadas. 

Nestas areas alagadas temporariamente e que depois de algum tempo con- 
tinuam retendo proporcional grau de umidade no solo, e também naquelas onde con- 
servam-se mais ou menos com esta condicio, 6 que se encontram instalados os bos- 
ques e as faixas de vegetagio sempreverdes, caracterizando o tipo floristico 
das Vazantes. 

Em t6da a regiio visitada do médio Sio Francisco, o terreno é geralmente 
plano ou de fracas ondulagdes, coberto por camadas de areia fina semi-compacta. 
As camadas de areia aumentam de profundidade a distancias mais préximas do rio. 

O Cerrado, Cerradio e a Caatinga, de ocorréncia comum na bacia do médio 
Sao Francisco (municipio de Pirapora até divisa do Estado da Baia), situam-se a 
apreciaveis distincias marginais do rio, geralmente nas saliéncias do terreno, interca- 
lando-se deste modo, em alguns pontos, as furmagdes das Vazantes. 

Na época séca (maio a setembro), resulta da comparacio entre éstes tipos 
existentes num mesmo local, o contraste nitido entre uma vegetacio de aspecto 
xerofitico com seus elementos completamente despidos e a outra peculiarmente 
sem pre- verde. 

Das espécies arbéreas (4 a 20 metros de altura), das Vazantes, que mais 
realcam pela frequéncia, podem ser destacadas, entre outras, as seguintes : 


Das espécies arboreas. que mais caracterisam a vegetacdo da Vazante, e mais realcam pela frequéucia, 
podem ser destacadas, entre outras, as seguintes : 


| Nam. das areas 
NOME CIENTIFICO Nome vulgar Altura | “de ocorréucia 
metros (conf. mapa) 
| 
FLACOURTIACEAE 
Laetia apetala Jacq... . 4- 8,00 2, 4, 6, 10 
HIPPOCRATEACEAE 
Salacia elliptica (Mart.) Peyr. var. genuina. . Sapota 4- 8,00 | 2, 4, 10 
(LEG.) CAESALPINIACEAE | 
Hymenaeca martiana Hayne . . Jabota da vazante 6-20,00 | 1,2,4,6,9a11 
Pterogyne nitens Tul. Carne de vaca 6-15,00 | 1,2,4,6, 10,11 
Swartzia mollis Benth Piriri 4- 8,00 | 2,4, 10 
(LEG.) MIMOSACEAE 
Acacia farnesiana Willd... . . . . . Esponja 3- 6,00 1, 2, 4, 6 
Enterolobium contorsisiliqaum (Vell.) Morong. . Tamboril 10-20,00 | 1, 2, 4, 6, 9, 
10 1 
(LEG.) PAPILIONACE AE 
Sweetia lentiscifolia Spreng. . . . «=. . Lombo preto 10-20,00 1, 2, 4, 6 
MELIACEAE 
Guarea guara(Jacq.) P. Wilson . .  .. Marinheiro 5-15,00 4, 6, 10, 11 
Guarea trichilioides L. Marinheiro 5-15,00 | 2, 4, 6, 9, 10, 
11 
POLYGONACEAE 


Triplacia pacheu Mari. Pau jau, Paget 6-20,00 | 1, 2, 4, 6, 10, 
11 
RHAMNACEAE | 
Zizyphus joaseiro Mart. . . . °* . .| Joazeiro 8-15,00 | 1, 2, 4, 6, 10 
RUBIACEAE 
Machonia acuminata Humb. et Bonpl.. . . Rompe gibas 4-10,00 2, 4, 6 
SAPIDANCEAE 
Telista esculenta Radlk: Pitombeira 5-15,00 | 2, 4, 6, 10 
SAPOTACEAE 
Bumelia sartorum Mart... . . . . Quixabeira 4-10,00 2, 4, 6 
Bumelia obtusifolia R. et Sch. a 4-10,00 22 
SIMARUBACEAE | 
Simaruba versicolor St. Hil. . . . . =. Mata cachorro 8-20,00 | 1, 2, 4, 6, 9, 
10, 11 


Bumelia sartorum Mart., habita igualmente, a vegetacdo Caatinga 


if 


Das espécies arbustivas mais frequéntes e caracteristicas, destacam-se : 


Num, das areas 
NOME CIE£NTIFICO Nome vulgar Altura de ocorréucia 
metros (cowf, mapa) 
COMPOSITAE 
Clibadium rotundifolium DC. . 2-4,00 | 1, 2, 4, 6, 9, 
10, 11 
Vernonia scabra Pers. 3-5,00 | 2, 4, 6, 10,11 
(LEG.) CAESALPINIACEAE 
Bauhinia microphylla Vog. Pau de piranha 1-2,00 | 1,2,4,6,10,11 
Cassia splendida Vog var. striata. Amerelinhe 1-3,00 2, 4, &, 9 
(LEG.) MIMOSACEAE 
Calliandra parviflora Benth. 1-2,00 2, 6, 10 
Calliandra sp. ‘ Candeia 1-2,00 2, 6 
Mimosa asperata L. . Calumbi 1-,300 | 1,2,4,6,10,11 
LOGANIACEAE 
Strychnos parviflora Willd. . 0,50-1,00 2, 6, 10 
ULMACEAE 
Celtis gardneri Planch. Jua 3-5,00 | 1, 2, 4, 6, 10 
PLUMBAGINACEAE 

Plumbago scandens . Louco 1-2,00 1, 2, 4 


Com excepgao de S. parviflora Willd, encontrada isoladamente, as outias espécies arbustivas citadas, 
vivem em grupos ou colonias e, M. asperata L. «Calumbi», ocupa, as vezes, longas faixas marginais 
ao rio S. Francisco. 


Herbaceas ou sublenhosas, em grupos ou colonias de individuos: 


NOME CIENTIFICO Nome vulgar Altara Png 
metros de ocorré:cia 
ARACEAE 
Spaticarpha sagittifolia Schott. var. gardneri Cebolinha 0,10-0,20 2,4 
BORRAGINACEAE 
Heliotropium paradoxum . Beldroega 0,20-0,30 2,4 
LABIATAE 
Marsypianthes hyptoides Mart. Sabao sujo 0,40-0,50 | 1, 2, 4, 6, 10, 
11 
OCHNACEAE 
Sauvagesia linearifolia St. Hil. 05 -0,15 2 
(LEG.) CAESALPINIACEAE 
Cassia serpens L. reptante 1, 2, 4 
VERBENACEAE 
Phylla nodiflora . 0,5 (peq. tapétes) 1, 2, 4, 6 
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VEREDA 


As verédas possuem caracteristicas peculiares que lhes determinam o tipo 
floristico. Encontram se situadas no norte, noroeste e zona do Triadngulo Mineiro, 
conforme os nimeros 10, 11, 14, 15 de referéncia no mapa anexo. Do mesmo modo, 
ocorrem em varios trechos, marginais 4 rodovia, entre os numerous 61, 60, 68, entre 
as cidades de Pirapora as proximidades dv Rio do Sduo e no municipio de Joao 
Pinheiro. (Ultima excursio em dezembro de 1955, posterior ao desenho e numera- 
cio do mapa). As Verédas sio geralmente circundadas pelo campo cerrado que, pur 
éste motivo, imprime-lhes o isolamento, oferecendo um atraente e curioso contraste 
na fitofisionomia geral das regides, onde estado situadas. Localizam-se em areas planas 
pantanosas, encharcadas ou imidas na base das depressdes pouco profundas, do ter- 
reno levemente ondulado, Estilizam-se em formas arrendondadas ou em faixas. 

O macigo vegetativo das Verédas, compde-se geralmente, de um tapéte her- 
baceo com graminaceas, ciperaceas, eriocaulaceas, dos géneros Syngonanthus algumas 
Melastomataceas (Microlicia, Syphanthera) @ pequenos subarbustos. Muitas vézes, 
grupos espéssos de arbustos (1 a 2,00m de altura) entrelagados por cipdés, interca- 
lam-se ao primeiro andar vegetativo. Porém, a mais tipica e primordial espécie das 
Verédas 6 a Mauritia vinifera Mart. «Buriti», que geralmente em coldnias esparsas, 
elevam-se «le 5 a 10 metros de altura sébre a relva, oferecendo, assim, ao observador 
um aspecto paisagistico de incomparavel beleza. 


CONCLUSOES 


a—Pelos motivos expostos no texto, observa-se que a riqueza florestal indi- 
gena, do Estado de Minas, acha-se em franco esgotamento, em virtude dos processos 
usados para exploragio e derrubadas, principalmente nas zonas florestais do 
leste de Minas. 

b — As devastagdes em massa causam ldgicamente, a espulsio e desapareci- 
mento da fauna e das espécies flotestais mais nobres, cujas faltas virio, em futuro 
nao remoto, mostrar-nos os efeitos danosos de suas perdas. 

ce — Em nossas publicagdes anteriores, referimo-nos sempre, sdbre a neces- 
sidade de criagio de reservas floristicas e, mais uma vez, apelamos para o bom 
senso, atengio e patriotismo do govérno, no sentido de serem criados parques de 
reserva dos seguintes tipos floristicos: da mata secular (aos moldes do ja existente 
em Coronel Fabriciano), do Cerrado, da Vazante, da Caatinga, da Veréda e também 
dos Campos alpinos situados nos altiplanos das serras da série geolégica Itacolomi, 
com mais de 1000 metros de altitude. As reservas em apreco viriam constituir o 
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patriménio para estudos biolédgicos e seriam os celeiros para produgio de sementes 
para disseminagio das espécies préprias de cada tipo floristico. 

d— Cada tipo floristico apresentado pode ser determinado segundo as 
caracteristicas descritas no texto. 
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ABREVIATURAS CONVENCIONADAS 


Cer. = Cerrado; Cerd. = Cerradéo; M. secn. = Mata secundaria; M. Sec. = Mata secular; 
eap. cil, clag. = Capoeiras ciliares aos cursos digua; C. alp. = Campo alpino nos altiplanos das 
Serras; Caat. = Caatinga; Vas. = Vasante; Ver. = Veréda. 


Bacias hidrograficas onde estado localizados os seguintes nimeros do mapa: 
Bacia do Rio Sao Francisco — 1 a 28, 30, 36, 51, 52, 53, 56, 59, 64, 65. 
Bacia do Rio Grande — 29, 32, 33, 34, 57, 58, 60, 61, 62, 63, 66, 67, 68. 
Bacia do Rio Paraiba — 31, 35, 40. 

Bacia do Rio Doce — 37, 38, 39, 41 a 48, 50, 54. 

Bacia do Rio Jequitinhonha — 49, 55, 56. 
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INDICES DE: 


Numeros do mapa, municipios ou caminhamentos nas excursdes; tipos vegetativos observados; 
altitudes aproximadas. 


N.° Muuicipios ou caminhamentos (—) Tipos vegetativos 
1 | Manga . Vas., Cer., Caat . 415 
2 | Janudria .| Vas, Cer., Cerd., Caat. 435 
3 | Brasilia-Janudria Cerd., Cer , Caat. 540 
4 | Sao Francisco Vas., Cer., Caat. . 450 
5 | Brasilia-Janudria Igual a3 
6 | Sdio Romao . Vas., Cerd. . 460 
7 | Coragdo de Cerd., Cer. 550 
8 | Montes Claros Cer., Cerd. 640 
9 | Montes Claros-Jequitai- Pirapera Cerd , Cap. cil, olny, Caat. 470 
10 | Guacui . Vas., Ver. 470 
11 | Pirapora-Varzea ds Palma .| Cerd., Cer., ‘Caat. Ver. 475 
12 | Joaquim Felicio-Serra do Cabral | Cer. ) cap. ell. aa C. ae 600-900 
13 | Buenopolis . Cer., — 
14 | Corinto. Cerd., 610 
15 | Curvelo Cerd., ae, M. secn., Ver., op. ‘dil. odag 630 
16 | Serra do Cipo Cer. (base), C. alp. (altiplano) 1200-1400 
17 | Conceicgdo de Mato Sentes M. seen., cap. cil. edag 780 
18 | Sete Lagoas. M. seen. cap. cil. edag., Cer. 770 
19 | Serras de Jaboticatabes (Cabra de 
Meia Libra, etc.) : Cer. (base) C. alp. (altiplano) . 900-1200 
20 | Serras entre Unido de Caeté e 
tubas. Igual a 19 
21 | Lagoa Santa Cer., M. seen., cap. cil. odag. 740 
22 | Para de Minas ‘ Cer., cap. cil. edag. 740 
23 | Belo Horizonte — Nova Lime. 
(Serras do Curral-Taquaril) Cer., M. seen., C. alp., cap. cil. heed 800-1300 
24 | Caeté-Serra da Piedade ; ie. M. seen., cap. cil. edag., C. alp. 940-1700 
25 | Brumadinho Rola -Mosa-Moeda 
ete. Cer., cap. cil. cdag., C. M. secn., 
cap. cil.cdag.. .  . 800-1300 
26 | Itabirito M. seen, cap. cil. cdag. 850 
27 | Ouro Préto . Cer., cap. cil. edag., C. alp. 900-1000 
28 | Oliveira. M. seen., cap. cil edag. 960 
29 | Sado Jodo del Rei do 
Tiradentes ete.) Cap. cil. edag., C. alp. (altiplano) . 850-1200 
30 | Santos Dumont-Barbacena M. secn., cap. cil. edag. 850-1100 
31 | Lima Duarte-Serra Ibitipoca . Cap. cil. sec., C. alp. (altplano) 759-1700 
32 | Andrelandia. ; M. seen., Cer. 900 
33 | Aiuruoca-Serra do M. secn., cap. cil. else. ale. 980-1600 
34 | Liberdade M. secn., cap. cil. edag. 1120 
35 | Mereés-Rio Pomba M. seen. e cil, edag. (com snttales te 
Euterpe edults-Palmaceae . 450-550 
36 | Alto Rio Doce M. Sec , M. Seen. Ya oe ae 
37 | Mariana-Barra Longa M. Sec., M. Seen. 300-690 
38 | Vicosa . M. secn., cap. cil. cdag 650 
40 280-600 
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(continuagdo) 


Manicipios ou caminhamentos (—) Tipos vegetativos 
41 | Sao Pedro dos Ferros M. Sec., M secn.. ‘ 360-400 
42 | Rio Casca 330 
43 | Raul Soares. See.,M.seen.. « 250-300 
44 | Bom Jests do Galho . M. Sec. . 490 
45 | Parque Florestal do Estado em Cue 
46 | Governador Valadares 166 
47 | Chonin-Itarmbacuri (Rio Suassui Grande) 
ae KU M. seen., cap. cil. edag., C. alp. (alti- 
plano de Serra) «| 930-2000 
51 | Sao Gongalo-Diamantina-Serra do Raio- 
-Cérrego (lo Melo-Capivari Cap. cil. edag., C. alp. 950-1700 
53 | Serras de Diamention 1280-1500 
54 | Itambacuri . M. Sec., M. seen. 320 
55 | Brejo das Almas-Grio Mage Cor, Cerd., Caat. 850-950 
56 | Barroc4o-Serra do Catuni. -| Cer., Caat., C. alp. (altipiane) . 1000-1200 
57 | Conceicio do Rio Verde Deusuhe . - «| M. seen., cap. cil., edag. . 800-850 
58 | Pocosde Caldas. . ef Cer. M. cap.cil.cdag.. . . 
60 dos Bexi- 
61 | Ibid-Sfo Gotardo . . . . «| Cerd,M.Seen. . . «© . 1000-1100 
62 | Ibid-Sfo Gotardo-Ferreiros . . .|Igualaon°6l1 . . 
OS | . =. . « . 1100 
64 | Carmodo Paranaiba. . . ._ «| Cer., M. seen., cap., cil. ao rio 1070 
65 | Patosde Minas. . . Cerd., Cer., M. Sec., M. secn. 850 
66 .| Coromandel . Cer., cap. eil. edag. 850 
67 | Monte Carmelo- naan do Rio Pare 
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Tipos jloristicos de Minas Gerais — G. M. Magalhdes ESTAMPA I 


Fig. 1 — Vegetacio: Caatinga — arvore 
isolada — periodo de repouso: Maio a Se- 
tembro. 


Fig. 2—Remanascentes de mata secundaria principio de erosdo causada pelo desmatamento. 60 km. N 
de Belo Horizonte. II-954. 
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Tipos floristicos de Minas Gerais — G. M. Magalhdes ESTAMPA II 


Fig. 3 — Mata secundaria em explora¢io (centro do 
Estado de Minas) — V-953. 


Fig. 4—Vereda—com a espécie tipica—Mauritia Vini- 
fera Mar. 
FOTOS DO AUTOR 
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Tipos floristicos de Minas Gerais — Gi. M. Magalhdes ESTAMPA Il 


Fig. 5 — Atloramento caledrio, municipio de Januaria — VIII-954. 


Fig. 6 — Aspecto da Caatinga reverdescida. XII-954. Local: Municipio de Januaria. 
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Tipos floristicos de Minas Gerais — G. M. Magalhdes ESTAMPA IV 


Fig. 7 — Aspéto da VAZANTE. Local: Municipio da Januaria. 1.° plano terreno imido com cold- 
“nias em tapéte de Heliotropium paradoxum. 2.° plano Bauhinia microphylla ao fundo Zizyphus 
Joazeiro e Sweetia lentiscifolia. 


Fig. 8 — Vegetacao da VAZANTE. Detalhe de Triplaria pachau Mart. «Pau jai». XI-954. (Norte 
de Minas, margem do Rio S. Francisco). 
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NOTICIARIO 
Die Pflanzenzelle — Jor/esungen iiber normale und pathologische Zytomor- 


phologie und Zytogenese (A célula, ligdes sobre citomorfologia e citogénese normais e 
patolégicas). Por Ernst Kesrer (1956). Gustav Fischer Verlag — Jena. Prego DM 47. 
3.° edigio, 986 paginas — (acessivel na Biblioteca do Instituto Botanico de Lisboa). 


No Volume 4 (2.° S.) pagina 278 do Bol. Soc. Portug. Ci. Nat., foi referida 
a 2.* edigio deste livro publicada em 1951. Agora, 1956, aparece a 3.* edicio, ja 
depois do falecimento do autor. A iniciativa desta edigéo 6 da vitva, a Dr.* Kisrer- 
-WINKELMANN. O texto foi revisto por K. Hérier e o Kap. II foi redigido pelo jovem 
cito-genetista G. Reese. 

Os defeitos deste livro, por nés apontados a 2.* edigio, foram nesta total- 
mente eliminados. Este livro é hoje portanto o melhor e mais completo compéndio 
de citologia em geral. 

Contém: I— Protoplasma em geral. II —O nucleo celular. III — Plasti- 
dios. IV —Amido, Aleurona, Cristais e outras inclusdes mortas. V — Vaciolo. 
VI — Membrana. VII — Desenvolvimento celular. 

F. Resenpe 


Verstaéndliche Wissenschaft — (Divulgacdo Cientifica). Springer-Verlag - Berlin- 
- Gottingen - Heidelberg. 


Desta coleccio de divulgacgio, que esta sendo publicada pelos melhores 
especialistas dos assuntos tratados, apareceram este ano dois livrinbos particularmente 
interessantes para os amadores da Botanica: A Floresta Tropical (Der tropische Regen- 
wald) de E. Bixyixe e A origem das plantas cultivadas (Die Entstehung der Kultur- 
pflanzen) de F. Scuwayirz. Os livrinhos desta colecgio custam todos 7.80 DM. Sao 
livros de bolso de certa de 150 paginas. 


IF. Resende 


Endomitose e Exomitose — Conclusdes gerais a tirar dos seguintes trabalhos: 


ENDOMITOSE 
Winter, Hans 


1916 Uber die experimentelle Erzeugung von Pflanzen mit abweichenden Chromosomenzahlen. 
Zeits. Bot., 8 417. 
M. R. ve 
1923 Les anomalies de la caryocinése somatique chez le Spinacia Oleracea L. Rev. Gen. Bot. 35, 265, 
Gertter, L. 
1929 Z. f. Zellf. 9. 
1939 Die Entstehung der polyploiden Somakerne der Heteropteren durch Chromosomenteilung ohne 
Kernteilung. Chromosoma, 1, 1. 
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1941 Das Wachstum des Zellkerns in tierischen und pflanzlichen Geweben. Ergeb. Biologie 18, 1, 
1948 Ergebnisse und Probleme der Endomitoseforschung. Ost. Bot. Zeits. 95, 277. 
1953 Endomitose und endomitotische Polyploidisierung. Protoplasmatologia, 1. 
1955 Riesenkerne im Endosperm von Allium ursinum. Oster. Bot. Z., 102, 460. 
Graft, I. 
1939 Kernwachstum durch Chromosomenvermehrung als regelmissiger Vorgang bei der pflanzli- 
chen Gewebedifferenzierun. Chromosoma, 1, 265. 
Lavuser, H. 
1947 Untersuchungen tiber das Wachstum der Friichte einiger Angiospermen unter endomitoti- 
scher Polyploidisierung. Osterr. bot. Z., 94, 30. 
Fenzi, Eva und E. Tscuermax-Wokss 
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1941 Cariocinese e cromonemata. Bol. Soc. Brot. (2.* 8.) 15, 21. 
1942 II Cariocinese de meiose. Congresso Luso-£ spanhol, Porto, 5, 283. 
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Depois de WINKLER ter verificado em plantas superiores, j4 em 1916, que 
nos tecidos somaticos se encontram células com nimeros variados de cromosomas, 
varios autores o verificaram também e DE LiTarpIéRE, em 1923, afirmou que, em 
Spinatia, a razio disso poderia ser o facto de, durante uma cariocinese, o crescimento 
cromonematico se fazer de maneira a formar-se um numero de cromonemas miltiplo 
de 2 (endodivisio, Meyer). 

Estudos subsequentes de muitos autores, mas principalmente de GEITLER 
e sua escola, mostraram que uma mitose se pode dar mais ou menos simplificada 
mostrando com maior vu menor evidéncia todas as fases, excepto o funcionar do fuso 
acromatico. Por este processo, pode somaticamente elevar-se o nimero de cromene- 
mas até miultiplos muito elevados do niémero basico. Estes acontecimentos passam-se 
em tecidos embrionarios assim como em tecidos definitivos vivos. O processo pode 
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realizar-se sem que mesmo a membrana do nicleo de dissolva. GrITLER designou o 
acontecimento por endomitose. 

Depende agora dos tecidos e da intima mecanica do processo se os cromonemas 
ficam em feixes, cromosomas gigantes (animais e plantas) ou se se individualizam com 
morfologia idéntica aos do numero basico (endopoliploidia) logo que se desencadeie 
uma mitose normal. A contagem do nimero cromosémico endopoliploide consegue-se 
fazendo artificialmente mitoses em tecidos definitivos vivos, ou contando os feixes 
cromosémicos, ou cromosomas gigantes e o nimero aproximady de cromonemas de 
cada feixe (cromosomas gigantes dos Dipteros e das células Antipodas nos sacos em- 
brionarios de certas plantas). 

Processo contrario a este da Endomitose sera aquele em que uma cariocinese 
com separacao anafasica exista, sem que haja durante ela qualquer crescimente cromone- 
matico. Ref. tem-se esforgado, desde 1941, por demonstrar que este processo existe 
na II divisio de Meiose. Em todos os seres até hoje conhecidos de Kinetochoro 
difuso a II divisio 6 nitidamente uma cariocinese sem multiplicagio cromonematica e 
portanto a unica responsavel pela passagem de 2n—n. 

Nos objectos de centromero localizado a II divisio é6, quanto a isto, perfei- 
tamente idéntica 4 dos de Kinetochoro difuso, sé diferindo deles pelo facto de haver, 
na maior parte dos casos, uma coalescéncia na regido centromérica, de maneira a ter- 
-se pensado durante varias décadas, que a multiplicagio do Kinetocéro se fazia na II, 
enquanto todo o restante cromosoma se dividia na I. 

Ref. esta hoje convencido que, em todos os objectos conhecidos, a II divisio 
meidtica 6 uma cariocinese «em falso» isto 6 apenas aparente, pois o acontecimento 
essensial da mitose, o crescimento cromonematico, ndo se passa nesta mitose em 
nenhuma regido cromosémica. Deve logicamente designar-se este processo por Exomitose. 

As chamadas redugdes somaticas (Huskins, Resenpre 1951) serio de incluir 
nesta designacao. 

Assim, as variagdes somaticas no nimero de cromosomas, se devem funda- 
mentalmente a processos endo- e exomitéticos. E, se houver independéncia de cromo- 
soma para cromosoma da mesma guarnigio, poderemos compreender também a exis- 
téncia de nimeros somaticos aneuploides por assincronismo de cromosoma para 
cromosoma na mecanica destes processos. 

F. ResENDE 


Viagem ao Brasil — A convite do Conselho Nacional de Pesquisas esteve no 
Brasil durante 8 meses (1955) o Prof. FLAvio Reseype, director do Instituto Boté- 
nico de Lisboa. 

O Prof. F. Resenpe fez, na Universidade Rural do Rio de Janeiro, um 
curso de fisiologia do desenvolvimento durante 2 meses. Dirigiu também aqui um 
Simpésio sobre fisiologia Vegetal no Instituto de Experimentagio Agricola. 

Seguiu depois para Belo Horizonte, onde fez 3 conferéncias, e para S. Paulo. 
Nesta cidade realizou uma conferéncia no Instituto Biolégico e outra na Faculdade 
de Filosofia, Ciéncias e Letras. 
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Permaneceu em Campinas (Instituto Agronémico) durante més e meio fazendo 
conferéncias, tomando parte em coléquios, excursdes, mesas redondas, etc. 

Seguiu depois para o Sul, tendo realizado também conferéncias e coléquios 
em Pelotas, Porto-Alegre, Florianépolis e Curitiba. 

De volta ao Rio de Janeiro viajou para Manaus a convite do Prof. OLyMpri1o 
pA Fonseca, director do Instituto de Investigagdes da Amazonia. Visitou depois San- 
tarém, Belém do Para, Territério do Amapa, Fortaleza, Recife e Salvador (Bahia), 
donde embarcou para Portugal. 


Cobalt as a Carcinogen — (O cobalto como substancia carcinogénica). Por J. C. 
Hearn — Strangeways Research Laboratory, Wort’s Causeway, Cambridge. Nature, 173, 
pag. 822 (1954). 


O Co sob a forma de cloreto (conc. 10 >< 10-*gm/mb.) desencandeia em 
fibroblastos de frango em cultura uma mitose anormal. 

O decorrer anormal desta mitose nio é letal, consiste apenas na persisténcia 
dos nucléolos da profase a telafase. Estes tecidos mostram, apesar deste metabolismo 
mitético, um crescimento normal. 0,028 gr. Co em 0,4ml de soro de galinaceos foi 
injectado em ratos. Passados alguns meses mostram os animais, nos pontos das 
injecgdes, fibrosarcomas. As células destes tumores mostram mitose com nucléolos 
persistentes como os tecidos de frango em cultura. 

O autor chama a atencaio para o facto de os mesmos tumores serem, também 
desencadeados pelo Ni sem que neste caso, se observe aquele comportamento 
da mitose. 

Ref.: Os factos relatados neste trabalho mostram com admiravel clareza 
aguilo que o ef. ja desde ha alguns anos afirma (Cf. Portug. Acta Biol. 3, pags. 
128-131, 1950 — veja TiscuLeR in Angem. Cariologia 2 Lif. pag. 338-9): os aspectos 
mitéticos e os aspectos cito- ou histolégicos dos tumores em geral, sdo apenas sinto- 
mas do processo, assim como 0 sao o crescimento ilimitado e a producao de substan- 
cias toxicas destruidoras das células normais. Nenhum destes fendmenos tem que ver 
com a etiologia do tumor. Podem, porém, ser desencadeados pela mesma causa do qui- 
mismo interno (novo metabolismo) gue produziu o tumor. Em alguns tumores porém 
(p. exp. Sarcoma de Roux) formam-se substéncias morfogenéticas desencadeadoras 
de novos sarcomas. 
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REVISTA DE BIOLOGIA 


A Revista de Biologia é uma revista internacional que aceita, para publicagio, 
trabalhos, cujo conteido represente progresso na resolugao de problemas respeitantes a 
qualquer ramo da biologia. Trabalhos de compilagio sé poderio ser aceites se apre- 
sentarem pontos de vista novos, ou contribuirem pelo seu aspecto critico (mas nunca 
polémico), para o estimulo da investigagio. 

S6 excepcionalmente serio aceites trabalhos contendo mais do que 50 pagi- 
nas, incluindo figuras. As figuras serio limitadas ao minimo indispensdvel. Todos os 
Autores do Ultramar devem reter cépia do manuscrito. As provas sao enviadas por 
aviio nao acompanhadas do original, que sera remetido junto com as separatas. 

O Autor, ou Autores, de cada trabalho recebem 50 exemplares gratis. 
Emendas feitas nas provas além dos erros tipograficos, serio onerados aos Autores. 

Os originais serio enviados a qualquer dos redactores ou editores que os 
poderio aceitar sem alteragdes, ou propor alteragdes sem as quais o trabalho nio 
podera ser impresso. 

Para a seccio Noticidrio aceitam-se de bom grado criticas de livros e princi- 
palmente de grupos de trabalhos, cuja articulagio em conjunto contribua para a cla- 
reza na compreensio dos problemas em causa, auxiliando assim a sua resolugio. 
Referéncia sucinta a acontecimentos (viagens, descobertas, etc.), que interessam A bio- 
logia serio também insertos nesta seccao. 


This is an international journal publishing contributions towards the solution of 
problems concerning any branch of biology. Reviews will only be accepted if they 
present a new approach or stimulate by their critical (but not controversial) nature 
towards further research. 

As a rule, papers should not exceed 50 pages, plates included, and these 
reduced to a minimum. 

Overseas contributors should retain a copy of their original manuscript as 
this will not accompany the air-mailed galley proofs but will only be returned with 
the reprints. Contributors are entitled to 50 reprints free of cost. Corrections made 
on proofs which do not pertain to typographical errors will be charged to the authors. 

Manuscripts submitted to the editors may be subject to alterations before 
being accepted for publication. 

The section on Book Notes will gladly accept reviews on books and especially 
on groups of related papers whose combined results provide a clearer insight of the 
problem under review. Brief notes on expeditions, discoveries, etc. of biological 
interest may also be included in this section. 
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